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The  purpose  of  this  thesis  is  to  identify  end  analyse  the 
potential  capabilities  and  limitations  of  the  modeling  and 
simulation  (M&S)  strategy  used  by  the  U.S.  Army  for 
acquisition  purposes.  This  thesis  considers  the  Army's 
current  acquisition  process,  M&S  technologies  and  the  Army's 
organisational  infrastructure  to  ascertain  whether  or  not  they 
adequately  address  cited  goals.  Specifically,  the 
programmatics  of  DoD's  5000  series  are  evaluated  to  see  if 
they  support  the  concurrent  processes  ef forded  by  M&S. 

The  research  indicates  that  the  Army  should  focus  on 
enhancing  its  requirements  generation  process  by  edequately 
supporting  its  Battle  Labs.  The  degree  to  which  M&s  will 
impact  the  Army  acquisition  process  is  dependent  on  how  well 
M&S  and  Battle  Labs  are  represented  in  the  Future  Years 
Defense  Flan.  Recommendations  in  the  areas  of  acquisition 
programmatics  and  Army  organizational  infrastructure  ere 
provided  in  an  attempt  to  enhance  the  application  of  M&S  in 
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Z.  INTRODUCTION 


a.  ptjrposb 

The  purpose  of  this  thesis  la  to  identify,  describe,  and 
analyze  tha  potantlal  capabilltlas  and  limitations  of  tha 
modeling  and  simulation  (M&S)  atratagy  uaad  by  tha  u.S.  Amy 
for  acquialtlon  purpoaaa.  Proa  tha  analyaia  a  aat  of 
racoamandationa  in  tha  araaa  of  acquialtlon  progroaaatica , 
tachnology  inf raatructura ,  and  organizational  infraatructura 
ara  providad  in  an  attaapt  to  anhanca  tha  application  of  M&S 
in  tha  Amy 'a  acquialtlon  procaaa. 

B.  BACKGROUND 

Modeling  and  simulation  rapreaanta  an  explosive  growth 
industry  within  tha  U-3.  Dafansa  Department.  Tha  technologies 
comprising  these  revolutionary  techniques  ara  receiving 
increasingly  wider  application  among  tha  Services,  and  in 
particular  tha  Amy,  as  the  Department  of  Defense  (DoD)  budget 
continues  to  plummet.  (Williams, 1993, p. 16) 

As  M&S  capabilities  increase,  and  tha  amount  of  dafansa 
spending  decreases,  MtS  surfaces  as  a  more  critical  aspect  of 
a  weapon  system's  acquisition  strategy.  This  technology 
portends  reduction  of  costly  mistakes  by  allowing  the  Amy  to 
define  and  test  its  requirements  very  early  in  the  acquisition 
cycle. 
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Lieutenant  General  William  H.  Forster,  the  Military  Deputy 
to  the  Assistant  Secretary  of  the  Army  (Research,  Development 
and  Acquisition) ,  reinforced  the  need  for  MSS  integration  into 
the  Army  acquisition  process.  In  his  24  May  1993  Memorandum 
for  the  Deputy  Commanding  General,  D.S.  Army  Materiel  Command 
and  all  Program  Executive  Officers,  under  the  subject  of 
"Simulation  Support  to  the  Army",  LTG  Forster  states: 


The  Army  Science  Board  and  Defense  Science  Board  have 
recently  studied  the  potential  improvements  to  DoD 
acquisition  offered  by  advanced  simulation,  particularly 
Distributed  Interactive  Simulation  (DIS) .  Both  concluded 
that  simulation  can  improve  acquisition  from  concept  to 
fielding  through  such  innovations  as:  virtual 
prototyping;  engineering  simulation;  linking  of 
constructive,  virtual  and/or  live  simulations;  assisting 
the  user  in  execution  of  experiments  in  employment 
tactics;  user  test  design  and  critical  issue 
identification;  and  improved  training  prior  to  fielding. 

The  Army  is  leading  the  way  for  DoD  in  simulation  with 
such  initiatives  as  Battlefield  Distributed  Simulation- 
Developmental,  Close  Combat  Tactical  Trainer,  and  DIS 
Modernization  and  Master  Plans.  We  need  to  take  full 
advantage  from  concept  to  fielding.  Effective  second 
quarter  fiscal  year  1994,  all  Army  acquisition  strategies 
for  Acquisition  Category  I  and  II  programs  will  include  a 
simulation  support  plan.  Additionally,  the  simulation 
support  plan  must  be  included  in  the  Program  Manager's 
ASARC  briefing.  Other  programs  may  be  tasked  by  the  Army 
Acquisition  Executive  to  include  a  simulation  support 
plan.  (Forster, 1993, p.l) 


Simulation  technologies  as  evidenced  by  LTG  Forster's 
comments  are  the  focal  point  of  intensive  research.  Advances 
are  rapidly  unfolding  in  this  arena  and  Pentagon  interest, 
which  usually  translates  into  increasing  funding,  is  regarded 
as  intense.  Experts  point  to  the  absolute  necessity  of 
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developing  and  fielding  an  improved  M&S  architectura  for 
readiness,  operations  and  acquisition.  (Williams, 1993, p. 16) 

The  Army's  M&S  resources  have  been  predominantly  used  in 
the  areas  of  training  and  analysis.  The  Army  has  increased 
the  capability  of  its  high  resolution  modeling  facilities  and 
is  making  dramatic  progress  in  the  area  of  three  dimensional 
simulation.  These  advancements  have  generated  high 
expectations  that  within  the  next  few  years  the  M&S  community 
will  field  the  requisite  fidelity  and  distributed  capabilities 
needed  to  streamline  the  current  acquisition  process. 

e.  urns  oBJsenvs 

This  thesis  considers  the  Army's  current  acquisition 
process,  M&S  technologies  and  the  Army's  organizational 
infrastructure  to  ascertain  whether  or  not  they  adequately 
address  cited  goals.  Specifically,  the  programmatics  of  DoD's 
5000  series,  which  addresses  the  policies  and  procedures  for 
DoD  and  Army  acquisition,  are  evaluated  to  see  if  they  support 
the  concurrent  processes  afforded  by  M&S.  Secondly,  the  near, 
mid,  and  long  range  capabilities  of  the  Army's  M&S 
technologies  are  assessed  to  ascertain  what  level  of 
confidence  acquisition  professionals  and  DoD  leaders  should 
place  in  these  assets.  Finally,  the  Army's  current 
organizational  structure  is  evaluated  to  determine  whether  it 
can  facilitate  the  succesaful  implementation  of  M&S  technology 
for  acquisition  streamlining. 
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D.  MXZKAXCH  QUESTIONS 


The  primary  rasaarch  question  of  this  thaais  is: 


a  What  constructs  can  ba  formula tad  which  anabla  nods ling 
and  simulation  to  impact  banaficially  on  tha  Army 
acquisition  process? 


Tha  thraa  subsidiary  questions  are: 


•  Does  tha  DoD  5000  series  support  tha  vision  of  streamlined 
acquisition  through  tha  use  of  modeling  and  simulation? 

•  Can  this  vision  of  increased  use  of  modeling  and 
simulation,  within  tha  Army  acquisition  process,  ba 
supported  by  tha  currant  allotment  of  Rasaarch, 
Development,  Test  and  Evaluation  (RDT6E)  funding? 

•  Does  tha  Army's  organizational  structure  maximize  the 
potential  of  modeling  and  simulation  on  the  acquisition 
process? 

B.  SCORE  RED  LIMITATIONS 

Three  major  areas  are  analyzed  to  determine  the  best 
method,  and  potential  pitfalls,  of  integrating  current  and 
future  M&S  capabilities  into  the  Army's  acquisition 
architecture.  They  are:  acquisition  programmatics;  Army 
acquisition  organizational  structure;  and  the  Army's  MS>S 
technology  infrastructure.  All  three  represent  critical  and 
interdependent  portions  of  the  acquisition  process  that  must 
be  evaluated  if  the  objective  of  acquisition  streamlining  is 
to  be  set. 

A  major  portion  of  the  thesis  concentrates  on  the 
applicability  of  the  current  DoD  5000  series  regulating  U.S. 
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Defense  acquisition.  Whila  the  DoD  9000  series  covers  all 
four  Services'  acquisition  policy  this  paper  focuses  solely  on 
its  impacts  within  the  U.S.  Army. 

The  M&s  strategy  presented  includes  most  major  M&S 
programs  ongoing  at  the  time  this  document  was  written  but  is 
not  inclusive  of  all  technologies  residing  within  the  MSS 
architecture.  The  programs  mentioned  do,  however,  cover 
technologies  from  the  major  araaa  within  the  MSS  community  to 
provide  the  reader  an  appraciation  for  the  capabilities 
derived  from  the  integration  of  these  assets. 

Organisational  issues  discussed  are  limited  to  the  Major 
Commands  or  Offices  within  the  Department  of  the  Army  that 
deal  directly,  or  primarily,  with  Army  acquisition  policy  and 
issues. 


Research  data  were  obtained  from  professional  materials, 
articles,  previous  theses,  DoD  and  Army  manuals  and  briefings, 
and  personal  interviews.  Information  on  current  MAS  programs 
was  obtained  from  various  Army  Training  and  Doctrine  Command 
(TRADOC)  Analysis  Centers  (TRACs) ,  the  Institute  for 
Simulation  and  Training  at  the  university  of  Central  Florida, 
the  Army's  Simulation,  Training  and  Instrumentation  Command 
(STRICOM) ,  the  Test  and  Experimentation  Command  (TEXCOM) ,  and 
the  Defense  Modeling  and  Simulation  Office  (DMSO) . 
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Moat  of  tha  rasaarch  was  conduct ad  during  on- a i to  visits 
or  tslsphons  intarviavs.  Tha  ssjor  thrusts  of  quastions  asked 
focus ad  on  vhathar  tha  Aray  is  posturad  in  tarns  of  policy, 
technology,  funding  and  organisational  structura  to  advantaga 
tha  capabilitias  of  currant  and  forthcoming  MAS  potential.  In 
addition,  tha  DoD  5000  sarias  and  tha  Aray  acquisition 
organisational  structura  vara  axaainad  to  determine  vhathar  or 
not  their  architect ora  vould  house  tha  future  methods  of 
conducting  acquisition  business.  Tha  final  area  of  analysis 
focused  on  tha  RDTSE  funding  levels  provided  for  Army  MAS  to 
sea  if  this  vould  afford  tha  realisation  of  tha  Army's  MAS 
vision. 

6.  ACRCtmiS 

As  vith  most  military  topics  MAS  has  established  its  own 
vocabulary  of  acronyms.  Tha  list  of  these  terms  is  quite 
extensive  and  contained  in  Appendix  A. 

I.  ORQMfZZATXOV  Of  STOTT 

Chapter  ZI  of  this  thesis  addresses  tha  recant 
administrative  and  political  even',  that  have  shaped  the 
Army's  current  acquisition  strategy.  Chapter  XIX  discusses 
acquisition  programmatics  such  as  the  DoD  5000  series,  the 
acquisition  life  cycle  model,  and  the  KDTAE  funding 
requirements,  then  revievs  the  organizational  structure  that 
supports  the  Army  acquisition  process.  Chapter  IV  takes  an 


in-dapth  look  at  tha  Army's  M&S  stratsgy  and  tha  aasociata 
driving  tachnologios.  chaptars  V  and  VI  contain  tha 
information  analysis/  and  tha  conclusions  and  raconaandations, 
raspactivaly. 
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ZZ.  m  BVOLUTIO*  or  TODAY'S  icqozsztzoh  rutmt 

A*  OHM. 

O ver  the  pant  30  years  tha  Fadaral  Government  has  sought 
to  provida  tha  silitary  with  a  stratagy  that  would  optimise 
tha  acquisition  process.  These  major  acquisition  reforms 
sought  to  reduce  cost  and  schedule  overruns,  increase  program 
stability,  emphasize  realistic  testing,  and  improve  the 
efficiency  of  the  acquisition  process.  The  following 
initiatives,  which  date  back  to  the  McNamara  era  of  the  early 
1960 's  have  all  had  one  common  underlying  theme  -  reduce  cost 
and  schedule  overruns  while  enhancing  system  performance: 

•  McNamara  initiatives  (1961) 

•  commission  on  Government  Procurement  (1972) 

•  Office  of  Management  and  Budget  Circular  A-109  (1976) 

•  Defense  Science  Board  Acquisition  Cycle  Study  (1978) 

•  Defense  Resource  Management  Study  (1979) 

•  Defense  Acquisition  Improvement  Program  (1981) 

•  Grace  Commission  (1983) 

•  Packard  "Blue  Ribbon"  Commission  (1986) 

•  Coldvater  -  Nichols  Defense  Reorganisation  Act  (1986) 

•  Defense  Management  Review  (1989)  (GAO,1992,p.53) 


8 


/ 

/ 


With  so  much  emphasis  ovar  tha  yaara  on  acquiaition 
procaaa  and  strategy  it  saams  inconcaivabla  to  still  ancountar 
program  dabaclas  such  as  tha  B-l  Bomber,  tha  C-17  Cargo 
Aircraft,  and  tha  A- 12  Attack  Aircraft.  Yat  to  this  vary  day 
cost  and  schadula  overruns  and  failure  to  meet  user 
requirements  still  haunt  many  program  mangers. 

Tha  1992  GAO  report  on  "Weapons  Acquisition  -  A  Kara 
Opportunity  for  Lasting  Change" ,  states  that,  "We  believe  that 
past  acquisition  reforms  have  had  limited  effectiveness 
because  they  have  not  changed  the  basic  incentives  or 
pressures  that  drive  the  behavior  of  the  participants  of  the 
process".  (GAO, 1992, p. S3) 

Ironically,  in  the  pursuit  of  a  more  perfect  acquisition 
process,  it  was  the  dismantling  of  the  Warsaw  Pact  and  the 
Soviet  Onion  that  provided  the  catalyst  for  the  current  round 
of  acquisition  revisions.  In  his  20  Kay  1992  Memorandum  to 
the  Secretaries  of  the  Military  Departments,  on  the  subject  of 
Defense  Acquisition,  Under  Secretary  of  Defense  for 
Acquisition  Don  Yockey  stated: 


With  the  breakup  of  the  Warsaw  Pact  and  the  dissolution  of 
the  Soviet  Union,  the  pressure  of  rapidly  advancing  high 
technology  weapons  in  the  arsenals  of  potential  enemies 
has  also  significantly  lessened.  Consequently,  the  need 
to  replace  existing  weapon  systems  in  order  to  maintain  a 
significant  technological  advantage  is  no  longer  as 
urgent.  As  a  result,  we  will  be  able  to  reduce 
concurrency  in  development  programs  and  retain  existing 
equipment  for  longer  periods,  with  the  necessary 
technological  advances  incorporated  more  often  through 
upgrades  than  through  initiation  of  new  systems.  The 
reduced  urgency  for  modernisation,  coupled  with  the 


mlltr  irMd  forces,  tuna  the  Department  will  acquire 
favar  vaapons  systems  and  that  tha  acquit  it  ion  budget  will 
ba  raducad  accordingly. 

Although  va  vill  raduca  tha  quantity  of  nav  vaapons 
producad ,  tha  naad  to  maintain  tachnological  superiority, 
a  key  conbat  fcrca  multiplier,  vill  driva  us  to  incraasa 
af forts  in  davaloping  nav  and  innovativa  tachnology. 
Thara  art  savan  araas  (Savan  Scianca  and  Tachnology 
Thrusts)  in  tha  axpandad  Scianca  and  Tachnology  (S&T) 
Program  vhich  provlda  a  focus  for  tha  development  of  nav 
and  promising  ideas ,  including  thoaa  ralatad  to 
manufacturing  processes .  Additional  funding  allocs  tad  to 
tha  savan  araas  vill  provida  tha  opportunity  for  tha  bast 
of  thasa  idaas  to  ba  provan  in  Advancad  Tachnology 
Damons trations  (ATDs) .  Thasa  ATDs  vill  ba  focusad  on 
validating  tha  maturity  and  utility  of  advancad 
technologies  and  vill,  thereby,  raduca  performance,  cost, 
and  schadula  risks  in  future  acquisition  programs. 
(Yockey,1992,p.l) 


».  SCXSKCS  AMD  TSCSSOLOOT  THRUSTS 

To  provide  tha  focus  for  tha  S&T  program,  savan  broad 
araas  of  capability  hava  to  ba  defined.  Thasa  Savan  Thrusts 
raprasant  tha  currant  assasssant  of  tha  araas  on  vhich  tha  S&T 
program  should  ba  focussad  to  addrass  tha  users'  most  pressing 
military  and  operational  needs.  While  thara  are  goals  and 
activities  in  tha  S&T  program  vhich  fall  outside  of  these 
thrusts,  it  is  crucial  to  tha  maintenance  of  our  tachnological 
supariority  that  our  investments  and  energies  ba  focusad  on 
those  efforts  vhich  ars  tha  most  important  to  —  vhich  shov 
tha  greatest  promise  for  improving  —  future  military 
capabilities.  (Charles, WP#3, 1992, p. 2) 
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The  Seven  Thrusts  srs: 


1.  Global  Surveillance  and  Communications.  To  projact 
povsr  raquiras  a  global  survaillanca  and  convu' Ications 
capability  that  can  focus  on  a  trouble  spot,  ('urge  in 
capacity,  and  ba  responsive  to  the  needs  of  the  commander. 

3.  Precision  Strike.  The  goals  of  increasing  the 
effectiveness  of  weapons  and  reducing  casualties,  while 
using  fewer  weapons  platforms,  demand  that  we  locate  high- 
value,  time-sensitive  fixed  and  mobile  targets  and  destroy 
them  with  a  high  degree  of  confidence. 

3.  Air  superiority,  and  Defense.  The  need  to  defend 
deployed  military  forces  from  ballistic  and  cruise  missiles 
and  to  maintain  our  current  decisive  capabilities  in  air 
combat,  interdiction,  and  close  air  support  requires  a 
focussed  effort  in  missile  defense  and  air  superiority. 

4.  Sea  Control  and  Undersea  Superiority.  To  maintain  an 
overseas  presence,  conduct  forcible  entry  and  naval 
interdiction  operations,  and  operate  in  littoral  sones 
requires  superiority  in  sen  control  and  undersea  warfare. 

5.  Advanced  Land  Combat.  The  ability  to  rapidly  deploy  our 
ground  forces  to  a  region,  exercise  a  high  degree  of 
tactical  mobility,  and  neutralise  the  enemy  quickly  and 
with  minimal  casualties  in  the  presence  of  a  heavy  armored 
threat  and  smart  weaponry  requires  highly  capable  and 
survivable  land  combat  systems. 

6.  Synthetic  Environments.  A  broad  range  of  information 
and  human  interaction  technologies  must  be  developed  to 
synthesise  present  and  future  battlefields,  identify 
critical  problem  areas,  and  speed  the  development  of  cost- 
effective  solutions.  Synthetic  battlefields  will  involve 
a  mix  of  real  and  computer-simulated  equipment.  Integrated 
teams  of  users,  developers,  and/or  testers  will  be  able  to 
interact  effectively.  Synthetic  environments  will  prepare 
our  leaders  and  forces  for  war. 

7.  Technology  for  Affordability.  Technologies  that  will 
reduce  unit  and  life  cycle  costs  are  essential  to  achieving 
significant  performance  and  affordability  improvements. 
Advances  are  particularly  needed  in  technologies  to  support 
integrated  product  and  process  design,  flexible 
manufacturing  systems  that  separate  cost  from  volume, 
enterprise-wide  information  s> stems  that  improve  program 
control  and  reduce  overhead  cost,  and  integrated  software 
engineering  environments.  (Charles,WP#3,1992,p.4) 
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MS  potential  haa  tha  recognition  of  aanior  civilian  and 
military  loaders.  With  thoir  attention,  acquisition 
streamlining  can  be  accomplished  through  the  continued 
implementation  and  integration  of  current  M&S  technologies  as 
researchers  continue  to  develop  S&T  thrust  areas  six  and 
seven. 

Prom  within  each  of  these  thrust  areas  Advanced  Technology 
Demonstrations  (ATDs)  will  be  developed.  The  critical 
challenge  will  be  to  maintain  the  scientific  and  technological 
continuity  as  findings  are  transferred  from  basic  research  to 
exploratory  development.  It  is  also  imperative  that  the 
warfighter  be  directly  involved  in  this  process  so  that  the 
system  requirements  for  the  user  are  identified  early  in  the 
acquisition  process. 


Advanced  technology  demonstration  efforts  are  structured 
to  develop  and  integrate  hardware  for  field  experiments  and 
tests;  this  is  the  demonstration  phase  of  SfcT.  Candidates 
include  those  that  have  successfully  transitioned  from 
research  and  exploratory  development  and  those  which  may  have 
evolved  from  independent  industry  or  other  efforts.  The  ATD 
program  provides  funding  to  develop  and  fabricate  hardware  and 
software  to  evaluate  performance,  military  utility,  and 
affordability  issues.  (Charles, WP#4, 1992, p. 3) 
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problems.  This  strategy  is  structursd  to  focus  ths  S&T 
program  in  ordsr  to  maintain  a  position  of  technological 
superiority  that  is  essential  for  the  success  of  America's 
military  forces.  (Charles, NP#3, 1992, p. 17) 

0.  to «m  8KCA1TARY  ASFIS'S  acquisitiov  stratsot 

Former  secretary  of  Defense  Asp in's  "Nov  Acquisition 
Strategy"  deviated  little  from  Mr  Yockey's.  Aspin's  policy 
called  for: 

•  Increased  research  on  advanced  technologies 

•  Increased  development  and  evaluation  of  ATDs 

•  ATDs  that  will  lead  to  upgrades  to  current  systems  or  nev 
capabilities  that  will  be  put  into  system  development  and 
production 

•  A  strategy  that  is  coupled  to  the  existing  DoD  system  as 
defined  in  DoDD  5000.1/DoDI  5000.2  (Aspin,1993,p.l) 

The  primary  objective  of  Aspin's  acquisition  strategy  is 
to  effect  the  successful  transition  of  technology  to 
operational  utility.  This  has  been  an  area  that  the  U.S.  has 
been  traditionally  weak  in  and  vhera  the  proper  integration  of 
MAS  technologies  vill  pay  tremendous  dividends  in  lending  both 
solutions  and  continuity.  (OTA, 1989, p. 53) 

Aspin  seems  to  be  very  attuned  to  this  fact  and  the 
capabilities  of  MtS.  He  feels  that  ths  demonstrations  of 
capability,  coupled  with  advanced  simulation  techniques,  vill 
lead  to  a  comprehensive  assessment  of: 
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•  Technical  feasibility  (will  it/does  it  work?) 

•  Affordability  (ia  it  cost  sffsctivs/can  vs  afford  it?) 

•  Operational  utility  (doss  it  asst  a  valid  cosbat  nssd?) 
(Aspin, 1993,p.3) 


Ths  transition  froa  s&T  Thrusts  to  ATDs  to  weapon  systsas 
production  appears  to  be  the  direction  of  DoD  and  the  Aray's 
acquisition  process.  Subsequent  chapters  of  this  thesis 
address  how  the  integration  of  M&S  technologies,  within  the 
appropriate  vehicle,  can  facilitate  the  transfer  of  technology 
froa  S&T  Thrusts,  to  weapon  systea  utilisation,  in  the  most 
efficient  and  cost  effective  Banner. 
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XZZ.  ACQOX0XTXO*  PROGRAMMATIC*  AMD  OROAMXSATIOMAL  STRUCTURE 

a.  ovnvziw 

Colleen  A.  Preston,  Deputy  Undar  Secretary  of  Dafansa  for 
Acquisition  Reform,  made  tha  following  proclamation  in  har 
Proposed  Strategic  Plan  to  Pursue  Acquisition  Ref ora; 


*he  Departaent  of  Defense  faces  an  unprecedented  challenge 
in  preserving  force  effectiveness  in  the  light  of  the 
radically  altered  and  ever  changing  threat.  To  ensure,  as 
the  President  and  Secretary  of  Defense  have  coaaltted, 
that  ve  will  not  have  a  'hollow  force',  but  will  Maintain 
the  edge  we  have  over  opponents  in  terns  of  quality  of 
people,  training,  and  technology,  will  not  be  easy. 
Maintaining  readiness  and  protecting  our  technological 
superiority  in  today's  environaent  naans  we  aust  protect 
funding  in  the  readiness  accounts  and  for  the  science  and 
technology  programs. 

To  pay  for  these  priorities  in  a  declining  defense  budget 
we  aust  make  aajor  reductions  in  our  other  accounts, 
including  our  Modernization  accounts,  and,  we  aust  find 
ways  to  dramatically  reduce  our  'infrastructure'  or  cost 
of  doing  business.  That  'infrastructure'  includes  a 
number  of  functions  and  areas  that  aust  be  addressed.  One 
of  those  is  the  acquisition  structure  that  has  evolved 
over  the  years,  but  is  no  longer  responsive  to  today's 
needs. 

We  have  today  an  acquisition  systea  that  evolved  through 
the  adoption  of  a  myriad  of  rules,  regulations,  and  laws 
that  were  intended  to  address  a  particular  problem  or 
public  interest.  The  combined  net  effect  of  those  rules, 
regulations,  and  laws  is  a  system  whose  costs  exceed  any 
demonstrable  benefit.  In  addition,  these  rules  and 
regulations  add  costs  to  products  of  defense  contractors, 
preventing  them  froa  being  competitive  in  the  commercial 
marketplace,  and  prevent  commercial  contractors  unwilling 
to  change  their  ways  from  selling  to  the  government.  In 
the  past  we  could  rely  on  incremental  improvements  to  the 
system.  To  meet  today's  challenges  ve  must  revolutionize 
the  process.  (Preston, 1993, p. 3) 
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What  is  it  about  tha  DoD'a  acquisition  procsss  that  seems 
to  saks  it  so  inapplicabls  to  today's  rsquirsasnts?  To  sisply 
say  that  tha  sntirs  procsss  is  broksn  lands  littls  to 
providing  a  solution.  This  chapter  addrsssss  currant 
acquisition  prograaaatics  and  organizational  structure  to 
determine  how  it  facilitates  today's  acquisition  process. 
This  review  will  lay  the  foundation  for  the  analysis  in 
Chapter  V  which  will  identify  what  is  still  relevant,  or 
obsolete,  within  the  acquisition  process  and  cosmunity  to 
evaluate  how  the  Army's  M&S  assets  can  generate  a  more 
streamlined  acquisition  process. 

S.  00D  S000  SEKIKJ 

The  DoD  "5000  series”  is  comprised  of  the  following  three 
documents.  The  DoD  Directive  5000.1,  "Defense  Acquisition”; 
DoD  Instruction  5000.2,  "Defense  Acquisition  Management 
Policies  and  Procedures”;  and  DoD  Manual  5000. 2M,  "Detense 
Acquisition  Management  Documents  and  Reports”,  all  dated  23 
February  1991.  This  new  5000  series  provides  a  single  uniform 
acquisition  system  for  all  DoD  acquisition  programs  including: 
Major  defense  acquisition  programs,  non-major  defense 
acquisition  programs,  and  highly  sensitive  classified 
programs.  This  is  an  attempt  to  forge  an  interface  among  the 
requirements  generation  system,  the  acquisition  management 
system,  and  the  planning,  programming  and  budgeting  system 
(PPBS) .  The  5000  series  contends  that  these  three  major 
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decision-making  support  systeas  must  latarf aea  af f actively  tor 
tho  acquisition  process  to  vurk  (Figure  1).  ( Cochrane , Hay* 
June, 1992, p. 29) 


Tigers  1  Decision  Making  Support  Sys 


1.  Decision-Making  Support  System 

As  noted  before,  the  authors  of  the  5000  series  felt 
it  imperative  that  the  three  aajor  decision-making  support 
systeas  interface  effectively  for  the  acquisition  process  to 
function  as  designed.  Zt  is  worthwhile  to  examine  each  of 
these  support  systeas  to  reveal  what  each  is  responsible  for 
and  how  they  relate  to  one  another. 

a.  Requirements  Generation  System 

Requirements  generation  is  based  on  a  continuing 
process  of  assessing  the  capabilities  of  the  current  force 


structure  (people  ar4  materiel)  to  meat  the  projected  threat, 
while  taking  into  account  opportunities  for  tschnological 
advancement,  cost  savings,  and  changes  in  national  policy  or 
doctrine.  The  output  of  this  process,  known  as  mission  area 
analysis  (MAX) ,  is  a  deficiency,  or  a  mismatch  between  current 
capabilities  and  the  projected  threat.  Once  identified, 
deficiencies  need  to  be  resolved,  and  the  first  choice  is  a 
change  in  organization,  doctrine  or  tactics,  or  perhaps 
additional  training.  These  alternatives,  often  called  non* 
materiel  alternatives,  are  investigated  first  because  of  their 
relatively  low  cost  and  ease  of  implementation.  Should  non- 
materiel  alternatives  prove  incapable  of  resolving  the 
deficiency,  we  then  proceed  to  look  for  materiel  solutions. 
Once  a  determination  is  made  that  a  materiel  solution  is 
required  to  satisfy  the  deficiency,  a  Kis.ion  Meed  Statement 
(MMS)  documents  the  deficiency  in  the  operational  capability, 
not  in  system  specific  terms.  (Schmoll,l993,p.21) 

The  MMS  includes  the  applicable  Defense  Guidance 
element,  the  threat,  the  mission  role  of  the  system,  any 
optional  concepts,  cooperative  opportunities,  technologies 
involved,  funding  aspects  «ud  implications,  possible 
constraints,  and  the  acquisition  strategy.  It  is  one  of  many 
documents  prepared  for  Milestone  I  review. 

Milestone  I  approval  requires  several  documents,  of 
which  the  most  important  programmatically  are  the  Operational 
Requirements  Document  (ORD) ,  the  Test  and  Evaluation  Master 
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H an  (TEMP) ,  and  the  Cost  and  Operational  Bf fsetivsnsss 
Analysis  (COEA) . 

Ths  ORD  details  the  parforaancs  and  related 
operational  paraneters  for  the  concept  or  systea  proposed  in 
meeting  the  deficiencies  addressed  in  the  KNS.  It  establishes 
the  ainiaua  acceptable  requirements  for  the  concept  or  system, 
the  TEMP  documents  the  test  and  evaluation  strategy, 
objectives,  schedule,  and  required  resources  of  effort  in 
order  to  verify  that  the  performance  requirements  established 
by  the  ORD  will  be  met.  The  COEA  is  a  stand  alone  report, 
unique,  separate  from,  but  consistent  with,  other  analytical 
efforts  supporting  defense  acquisition  management.  The  COEA 
is  structured  to  define  cost,  military  capabilities  and 
operational  benefits  associated  with  principal  materiel 
alternatives  that  address  validated  mission  needs.  Once 
issued  the  ORD,  the  TEMP,  and  the  COEA  become  continuing 
documents  requiring  updating  and  approval  at  each  milestone, 
and  in  effect  are  the  primary  documents  for  exerting 
Service/DoD  control  over  the  program.  (Blanchard, 1990, p. 23) 
b.  Acquisition  Management  system 

The  acquisition  management  system  is  designed  to 
provide  for  a  streamlined  acquisition  management  structure  and 
an  event-driven  acquisition  process  that  explicitly  links 
milestone  decisions  to  demonstrated  accomplishments.  This 
process  provides  the  basis  for  making  informed  trade-off 
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decisions,  given  affordability  constraints  and  tha  osar's 
needs.  It  also  represents  the  acans  for  translating  the 
user's  needs  into  alternative  concepts  and,  ultimately,  a 
stable  system  design.  (DoDD  5000.1, 1991, p. 2) 

Figure  2  illustrates  the  sequential  nature  of  this 
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Figure  2  Milestones  and  Phases 

process  followed  by  a  "condensed  DoDD  5000.1"  description  of 
what  is  entailed  within  each  milestone  and  phase. 
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(1)  Determination  of  Miamian  Meed.  All  acquisition 
programs  ara  based  on  identified  mission  needs.  These  needs 
are  generated  as  a  direct  result  of  continuing  assessments  of 
current  and  projected  capabilities  in  the  context  of  changing 
military  threats  and  national  defense  policy. 

(2)  Milestone  o  -  Concept  Studies  Approval.  Mile¬ 
stone  0  marks  the  initial  formal  interface  between  the 
requirements  generation  and  the  acquisition  management  system. 
The  milestone  decision  authority  decides  what  action  should  be 
taken  on  the  KNS  at  this  decision  point.  For  those  MNS 
receiving  favorable  consideration,  the  milestone  decision 
authority  authorises  studies  of  a  minimum  set  of  materiel 
alternative  concepts.  A  decision  to  proceed  at  this  point 
does  not  establish  a  new  acquisition  program.  Instead,  it 
merely  reflects  approval  to  proceed  with  studies  of 
alternative  concepts  that  could  satisfy  the  identified  mission 
need. 

(3)  Phase  0  -  Concept  Sxploration  and  Definition. 
Competitive,  parallel,  short  term  studies  by  the  Government 
and/or  industry  will  normally  be  used  during  this  phase.  The 
focus  is  on  defining  and  evaluating  the  feasibility  of 
alternative  concepts  and  providing  the  basis  for  assessing  the 
relative  merits  of  the  concepts  at  the  Milestone  I,  Concept 
Demonstration  Approval,  decision  point.  The  COEA  is  most 
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instrumental  in  this  decision  asking  procsss  and  in  any 
subsequent  awards  to  industry. 

(4)  Milos tons  I  -  Concmpt  Demonstration  Approval. 
Milsstons  dseision  authoritiss  must  asssss  tha  affordability 
of  a  now  acquisition  program  at  Milsstons  I.  This  dseision 
marks  ths  first  direct  interaction  between  the  planning, 
programming,  and  budgeting  and  acquisition  management  systems. 
A  favorable  decision  at  Milestone  Z  establishes  a  new 
acquisition  program  and  a  Concept  Baseline,  containing  initial 
program  cost,  schedule,  and  performance  objectives  for  the  new 
program  and  authorises  entry  into  Phase  Z.  ‘The  program 
management  office  will  be  established  and  the  program  manager 
assigned  within  6  months  of  a  favorable  decision. 

(5)  Phase  X  -  Demonstration  and  Validation.  When 
warranted,  multiple  design  approaches  and  parallel 
technologies  are  pursued  within  the  system  concept (s)  during 
this  phase.  8upportabi 1 ity  and  manufacturing  process  design 
considerations  must  be  integrated  into  the  system  design 
effort  early  to  preclude  costly  redesign  efforts  downstream  in 
the  process.  Prototyping,  testing,  and  early  operational 
assessment  of  critical  systems,  subsystems,  and  components 
will  be  emphasized.  This  is  essential  to  identify  and  reduce 
risk  as  well  as  assessing  if  the  most  promising  design 
approach (es)  will  operate  in  the  intended  operational 
environment . 
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(9)  Mil  ••ton*  II  -  Development  Approval.  The 
objective*  of  Milestone  IX  are  to  determine  if  tha  results  of 
Phasa  I  warrant  continuation  and  to  assess  the  affordability 
of  the  program  by  establishing  a  Development  baseline.  This 
baseline  contains  refined  program  costs,  schedule,  and 
performance  objectives  for  a  program  approved  for 
continuation.  Establishing  the  Development  Baseline  requires 
effective  interaction  among  the  requirements  generation, 
acquisition  management,  and  the  planning,  programming,  and 
budgeting  systems.  Development  approval  will  typically 
involve  a  commitment  to  low-rate  initial  production.  The 
determination  of  the  low-rate  initial  production  quantity  to 
be  procured  before  completion  of  initial  operational  test  and 
evaluation  shall  be  made  by  the  milestone  decision  authority 
at  Milestone  II  in  consultation  with  the  Director,  Operational 
Test  and  Evaluation. 

(7)  Phase  II  -  Engineering  and  Manufacturing 
Development.  The  objectives  of  Phase  II  are  to  translate  the 
most  promising  design  approach  developed  in  Phase  I  into  a 
stable,  producible  and  cost  effective  system  design.  This  is 
accomplished  by  validating  the  manufacturing  or  production 
process  and  demonstration  through  testing  that  the  system 
capabilities,  both,  meet  contract  specification  requirements, 
and,  satisfies  the  mission  need  established  in  the  operational 
performance  requirements. 
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(8)  Milestone  III  -  Production  Approval .  a 
favorable  decision  at  this  point  raprasants  a  commitment  to 
build,  daploy,  and  support  tha  systaa.  Kilastona  dacision 
authoritias  must  confirm  tha  affordability  of  tha  proposad 
program  and  datarmina  that  tha  matarial  itam  is  approvad  for 
Service  usa  as  part  of  tha  production  approval  procaas.  It 
must  also  ba  ansurad  that  tha  dssign  is  stabla  and  producibla 
and  that  production  procaaaaa  hava  baan  validatad  so  that  a 
raalistic  Production  Basal  ins  can  ba  astablishad.  Particular 
attention  must  bs  placed  on  assessing  developmental  and 
operational  test  and  evaluation  results,  establishing  the  moet 
economic  production  rate  that  can  be  sustained,  identifying 
tha  criteria  to  be  used  to  declare  when  operational  capability 
is  attained,  and  ensuring  that  planning  for  deployment  and 
support  is  complete  and  adequate. 

(9)  Phase  III  -  Production  end  Deployment .  Phase 
III  objectives  are  to  establish  a  stable,  efficient  production 
and  support  base,  achieve  an  operational  capability  that 
satisfies  the  mission  need,  and  conduct  follow-on  operational 
and  production  verification  testing.  These  tests  are  designed 
to  confirm  system  performance  and  quality  and  to  verify  tha 
correction  of  previously  noted  deficiencies.  The  results  of 
field  experience  to  include  operational  readinass  rates  will 
be  continuously  monitored  to  assess  tha  ability  of  tha  systaa 
to  perform  as  intended,  identify  and  incorporate  into 
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production  lots  minor  engineering  chango  proposals,  and 
svaluata  ths  nssd  for  aajor  upgradss  or  modifications  that 
require  a  Nilastona  IV,  Major  Modification  Approval,  review. 


(10)  Mil  as  tons  XV  -  Major  Modification  Approval 
(aa  required) .  Ths  objsctivs  of  Milsstons  IV  is  to  dstsrmins 
if  major  upgradss  to  a  system  currant ly  in  production  arm 
warranted,  and  if  so,  establish  an  approved  acquisition 
strategy  and  baseline  (Concept,  Development,  or  Production) 
for  the  program.  When  a  system  is  no  longer  in  production,  a 
deficiency  resulting  from  a  change  in  threat,  defense  policy, 
or  technology  must  be  defined  in  a  new  NWS.  The  intent  is 
that  potential  systems  modifications  should  compete  with  all 
other  possible  alternatives  during  a  new  Phase  0. 

(11)  Phaam  IV  -  Operations  and  Support.  This 
phase  overlaps  with  Phase  III.  It  begins  after  the  initial 
systems  have  been  fielded.  The  main  objectives  of  Phase  IV 
are  to  ensure  the  fielded  system  continues  to  provide  the 
capabilities  required  to  meet  the  identified  mission  need  and 
to  identify  shortcomings  or  deficiencies  that  must  be 
corrected  to  improve  performance.  Quality  and  safety  problems 
will  be  corrected  as  identified  during  this  phase. 

e.  Planning,  Programming  a  Budgeting  System 

The  Defense  Systems  Management  College's 
"Introduction  to  Defense  Acquisition  Management”  describes  the 
Planning,  Programming  and  Budgeting  System  (PPBS)  as: 
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The  PPBS  is  ths  official  management  system  which 
ultimately  produces  DoO's  portion  of  the  President's 
budget.  It  is  unique  to  DoD  and  was  originally  introduced 
to  the  Department  by  Secretary  of  Defense  Robert  McNamara 
in  1962.  The  PPBS  is  a  cyclic  process  with  three  distinct 
but  interrelated  phases,  Planning,  Programming  and 
Budgeting.  It  provides  a  formal,  systematic  structure  for 
making  decisions  on  policy,  strategy  and  the  development 
of  forces  and  capabilities  to  accomplish  anticipated 
missions.  The  PPBS  provides  for  the  time-phased 
allocation  of  resources  and  submission  of  supporting 
documentation.  Its  objective  is  to  provide  operational 
commanders  with  the  best  mix  of  forces  and  support  in  view 
of  real  fiscal  constraints.  (Schmoll,l993,p.29) 


Until  1986,  the  PPBS  was  an  annual  process  through 
which  DoD  prepared  its  annual  budget.  Beginning  in  1987  with 
the  submission  of  the  first  2-year  defense  budget  (for  fiscal 
years  1988-1989) ,  PPBS  itself  became  a  biennial  procedure.  A 
complete  PPBS  cycle  takes  24  months  (February  of  year  1  to 
February  of  year  3) .  The  PPBS  also  results  in  periodic 
updates  (at  least  twice  annually)  to  the  Future  Years  Defense 
Program  (FYDP) .  The  FYDP  reflects  requirements  for  the 
outyears  based  on  DoD  planning  to  meet  national  defense 
objectives.  A  bri-f  description  of  each  of  the  segments  of 
the  Planning,  Programming  and  Budgeting  Systems  follows. 

Planning  is  the  responsibility  of  the  Under 
Secretary  of  Defense  for  Policy.  The  planning  phase  is  9 
months  long,  starting  in  February  of  each  odd-numbered 
calendar  year  (the  "off  year"  for  programming  and  budgeting) 
and  ending  in  October  with  the  publication  of  the  Defense 
Planning  Guide  (DPG) . 
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Programing  is  managed  by  tbs  Assistant  Sscrstary 
of  Dsfsnss  for  Program  Analysis  and  evaluation.  It  is  ths 
bridge  bstvsan  planning  (with  broad  fiscal  guidance)  and 
budgeting  (which  Meticulously  prices  each  program  element) . 
It  begins  with  the  issuing  of  the  draft  DPG  in  August  of  each 
odd-numbered  calendar  year  and  ends  with  the  submission  of  the 
service  and  defense  agency  Program  Objective  Memoranda  (POMs) 
in  April  of  each  eve.. -numbered  calendar  year. 

Budgeting  is  the  responsibility  of  the  DoD 
Comptroller.  Based  on  OSD  review /comment  on  the  POMs,  Budget 
Kstimate  Submissions  are  prepared  and  forwarded  (in  September 
of  the  even-numbered  calendar  years)  to  OSD  by  the  military 
departments  and  defense  agencies.  Service  and  defense  agency 
budgets  are  reviewed  and  the  final  DoD  budget  then  goes  to  the 
Office  of  Management  and  Budget  (OMB)  to  be  incorporated  into 
the  President's  budget  submission  to  Congress,  thus  ending  the 
budgeting  phase.  (Schmoll,1993,p.30) 

C.  BOTH  PUMDUIO 

The  Research  and  Development  portion  of  the  DoD  budget, 
referred  to  as  Research,  Development,  Test  and  Evaluation 
(RDT6E)  constitutes  Category  6  of  the  DoD  budget,  and  is 
subdivided  as  follows:  Research,  6.1;  Exploratory 
Development,  6.2;  Advanced  Development,  6.3  (broken  down 
further  into  6.3A,  advanced  development  prior  to  the 
development  of  specific  systems,  and  6.3B  which  focuses  on 
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specific  systems);  Engineering  Development,  6.4;  Kanagoumt 
and  Support,  6.5;  and  Opsration s  Systsas  Dsvslopasnt.  6.6. 
This  organization  reflects  saphasizing  a  progression  froa 
basic  research  through  various  stages  of  dsvslopasnt  of  the 
final  product.  Nev  concepts  are  researched  at  the  6.1  level, 
and  if  proven,  advance  to  the  6.2  level,  vhere  the  research  is 
applied  to  a  preliminary  laboratory  device.  If  the  6.2 
criteria  are  satisfied,  the  prograa  proceeds  to  the  6.3  level, 
where  the  technology  goes  through  Advanced  Technology 
Deaonstr a t ions  and/or  the  deaonstration  and  validation  phase. 
Zf  warranted,  during  this  phase,  prototypes  are  developed  for 
further  testing  and  evaluation.  Finally,  in  6.4,  programs 
successful  in  deaonstration  and  validation  are  redesigned  for 
production,  should  the  need  be  required.  Operational  Systsas 
Development  funds,  6.6,  are  used  for  developing  improvements 
to  the  system  during  production  phase  and  after  it  is  fielded. 
The  Management  and  Support  funds,  6.5,  cover  the  overhead 
activities  throughout  the  R&D  process.  (Nunno,1992,pg.l) 

Figure  3  is  a  functional  visw  of  the  RDT&E  process  in 
terms  of  five  sequential  phases.  Ths  first  two  blocks. 
Research  and  Exploratory  Development,  constitute  the 
Technology  Base.  Combined  with  part  of  the  third  block. 
Advanced  Technology  Development,  6.3A,  they  represent  the  DoD 
and  Army  Science  and  Technology  effort.  The  remainder  of  the 
third  block,  6.3B,  by  far  the  larger  part  of  Advanced 
Development,  represents  the  development  effort  toward 
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Demonstration  and  Validation  of  concept  and  system 
feasibility.  The  fourth  block  represents  Engineering  and 
Manufacturing  Development  and  Operational  Systems  leading  to 
the  fifth  block.  Production  and  Deployment,  the  fielding  of 


Figure  3  sorts  Functional  Flow 


the  system  to  provide  mission  capability  needs  of  the  Army. 
The  lines  linking  each  block  emphasize  that  the  RDT&E  process 
is  not  4  simple  linear  progression,  but  rather  involves  much 
iteration  and  feedback.  (DoN  RD&A  Guide, 1993, Pg. 2) 

0.  ACgUZSXTZOM  OSGASX SATZOXAL  STSUCTUSI 


Another  key  element  to  the  success  or  failure  of  an 
acquisition  strategy  is  its  organizational  structure.  It  is 


imperative  that  each  organization  ba  funded ,  raaourcad  and 
staffad  with  tha  appropriate  assets  in  order  to  achieve  the 
maximum  capability  that  simulation  has  to  offer.  Figure  4 
depicts  the  acquisition  related  organizations  that  will  be 


Figure  4  Any  Acquisition  organisational  Structure 


addressed  in  >  this  docuaent.  The  basic  functions  and 
responsibilities  of  each  vill  be  described  in  the  following 
paragraphs.  In  Chapter  V  these  organizations  vill  be  analyzed 
to  determine  whether  the  current  allocation  of  assets  and 
resources  for  these  entities  support  the  effective  application 
of  modeling  and  simulation  technology. 
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l.  Deputy  Under  secretary  of  tha  Dray  (Operations 
Research)  (DUSA(OR) ) 

The  DUSA(OR)  reports  directly  to  the  Secretary  of  the 
Arny  for  the  following: 


e  Managing  the  Arny  Study  Program,  the  Model  Improvement 
Program,  and  the  Simulation  Technology  Program. 

e  Establishing  policy  for  operations  research  and  systems 

,  analysis  activities  for  the  Department  of  the  Army 
analytical  support  services. 

e  Supporting  the  Army  Systems  Acquisition  Review  Council, 
Defense  Acquisition  Board,  and  similar  systems  acquisition 
review  committees. 

e  Providing  policy  and  program  direction  for  the  Army 
Officor  Operations  Research  Education  Program. 

e  Approving  test-related  documentation  for  the  Department  of 
the  Army  and  forwarding  it  to  the  Office  of  the  Secretary 
of  Defense. 

e  Serving  as  the  principal  Department  of  the  Army  interface 
with  the  Director,  Defense  Research  and  Engineering,  and 
the  Director,  Defense  Operational  Test  and  Evaluation. 

e  Providing  policy  and  oversight  for  the  Army  Contracted 
Advisory  and  Assistance  Services. 


S.  Assistant  secretary  of  The  Army  -  Research, 
Development  i  Acquisition  (ASA(RDA) ) 

The  Assistant  Secretary  of  the  Army  (Research, 
Development  a  Acquisition)  serves  as  the  Army  Acquisition 
Executive  (AAE) ,  the  Senior  Procurement  Executive,  the  Science 
Advisor  to  the  Secretary,  and  serves  as  the  senior  research 
and  development  official  for  the  Department  of  the  Army.  The 
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ASA(RDA)  is  responsible  to  ths  Sscrstary  of  tho  Army  and 
rssponsivo  to  ths  Chisf  of  Staff,  Any.  Tha  ASA  (ADA)  is 
assisted  toy  a  Military  Deputy  (MILDEP)  who  is  also  tha 
Director,  Acquisition  Career  Management  (DACM) . 

Some  of  the  major  responsibilities  that  the  ASA (ADA) 
and  the  AAE  have  that  directly  relate  to  this  thesis  are: 


•  Managing  the  acquisition  programs  of  the  Army  in 
accordance  with  established  DoD  policies  and  guidelines. 

•  Establishing  a  streamlined  acquisition  structure  for 
managing  Army  acquisition  programs. 

•  Designating  the  Any  command  or  agency  responsible  for 
performing  system  engineering  trade-off  enalyses  for  the 
cost  and  operational  effectiveness  analysis  (COEA) ,  and 
provide  issues,  alternatives,  and  broad  guidance  for 
DCSOPS  inclusion  in  the  COEA  tasking  document. 

•  Reviewing  and  approving  the  Army  position  at  each  decision 
milestone  before  the  Defense  Acquisition  Board  (DAB) 
review. 

•  Representing  the  Army  on  the  DAB. 

•  Developing,  implementing,  and  monitoring  the  Science  and 
Technology  Information  Program. 

•  Developing  materiel  systems  acquisition  policy. 

•  Managing  the  Army  Research,  Development,  Test  and 
Evaluation,  and  procurement  appropriations. 

•  Managing  the  transition  from  development  to  production,  to 
include  Production  Readiness  Reviews. 


I.  Deputy  Assistant  Secretary  for  Research  sad  Technology 
The  Deputy  Assistant  Secretary  for  Research  and 
Technology  reports  directly  to  the  ASA(RDA)  and  his  major 
responsibilities  include: 
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•  Acting  as  the  Any  S&T  Executive  end  e  nenber  of  the 
Defense  S&T  Working  Group. 

•  Planning  and  implementing  6.1  through  6.3A  RDT&E 
expenditures  in  support  of  the  Any's  86 T  Base. 

•  Setting  policy  and  issuing  guidance  to  inprove  Any 
Research,  Devolopment  and  Engineering  Centers  (RDECs)  and 
laboratory  management. 

•  Approving  S6T  acquisition  plans. 

•  Setting  policy  and  issuing  guidance  for  Independent 
Research  and  Developaent,  Snail  Business  Innovative 
Research  and  Advanced  Concepts  Technology  Prograns. 

e  Managing  the  Army  Science  Board,  Army  Federally  Funded 
Research  and  Developaent  Centers,  Rational  Academy  of 
Sciences  Board  on  Amy  science  and  Technology. 

•  Setting  policy,  priorities,  funding  and  issuing  guidance 
for  the  Army  In-House  Laboratory  Independent  Research. 

•  Directing  the  Army  Domestic  Technology  Transfer  Program 
and  S6T  Information  Program 


4.  Deputy  for  Systems  Management 

The  Deputy  for  Systems  Management  also  reports  to  the 
ASA(RDA)  and  is  responsible  for  executive  program  management 
oversight  and  implementation  of  acquisition  policy  for 
aviation,  missile,  ground  combat,  intelligence/electronic 
warfare,  and  special  operations  force  acquisition  programs. 
Be  is  the  direct  link  between  the  AAE  and  assigned  program 
PEDs  and  provides  guidance,  assistance,  and  direction.  Much 
of  the  Deputy  for  Systems  Management's  power  and 
responsibility  stems  from  fact  that  he  controls  and  implements 
almost  the  entire  6.3B  through  6.6  RDT6E  budget  for  the  Army. 
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S.  Operational  foot  aad  Evaluation  Cnwmnri  (OPTIC) 

The  Operational  Teat  and  Evaluation  Coaaand  (OPTEC) 
was  established  is  Hoveaber  1990  by  Secretary  of  the  Aray 
General  Orders  Nuaber  6.  It  consists  of  the  OPTEC 
Headquarters  and  Support  Agencies,  the  Operational  Evaluation 
Coaaand  (OEC)  and  the  Test  and  Experimentation  Coaaand 
(TEXCOM) .  The  now  coaaand  consolidates  the  previous  TRADOC 
Test  and  Experiaentation  Coaaand  (TEXCOM) ,  the  previous 
Operational  Test  and  Evaluation  Agency  (OTEA) ,  and  the 
previous  Acquisition  and  Developaent  of  Threat  Simulators 
Activity  (ADATS-A)  into  a  single  coaaand.  ADATS-A,  renamed 
the  Operational  Threat  Support  Activity  (OTSA) ,  and  the  Test 
and  Evaluation  Coordination  Offices  (TECOs) ,  are  incorporated 
within  OPTEC  Headquarters.  OPTEC 's  mission  is  to  conduct  all 
user  test  and  evaluation  (except  aedical)  for  the  Aray.  User 
T&E  includes  operational  test  and  evaluation  (OT&E)  in  support 
of  the  materiel  acquisition  process,  and  force  developaent 
tasting  and  experiaentation  (FDTE) ,  concept  evaluation  progran 
(CEP)  trials,  and  the  Aray  part  of  joint  test  and  evaluation 
( JT&E) . 

OPTEC,  Figure  5,  is  a  field  operating  agency  of  the 
Office  of  the  Chief  of  Staff  of  the  Aray.  In  keeping  with  the 
Defense  Directives,  it  reports  the  results  of  T&E  through  the 
Vice  Chief  of  Staff  of  the  Aray  directly  to  the  A ray  and 
Defense  leadership.  The  main  part  of  OPTEC *s  mission  is  the 
planning,  conducting,  and  reporting  of  OT&E  which  has  been 
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required  by  lev  since  1972.  Additionally,  OPTIC  conducts 
tests  for  TRADOC  in  support  of  its  mission  to  develop  combat 


Figure  f  optic  Organisational  Structure 


doctrine,  organisations,  and  materiel  requirements. 

«.  army  Materiel  rommanfl  (AMC) 

The  AMC  Regulation  10-2  states  that  the  mission  of  the 
Commanding  General,  AMC,  is  to: 


•  Perform  assigned  material  and  related  functions  comprising 
research  and  development;  configuration  management; 
product  assurance;  test  and  evaluation;  scientific  and 
technical  information;  integrated  logistics  support 
planning  and  execution;  rationalisation,  standardisation, 
and  interoperability;  acquisition;  product  improvement; 
industrial  preparedness;  production;  maintenance; 
wholesale  materiel  requirements  determination;  packaging; 
and  disposal. 

•  Develop  and  provide,  in  response  to  the  objectives  and 
specific  requirements  established  by  the  user  community, 
materiel  and  related  logistic  services. 
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•  Co—  nd  subordinate  commands,  installations  and  activitias 
as  assigned  (Thoss  sntitiss  that  impact  this  thesis  will 
ba  data! lad  below) . 

•  Provide  worldwide  technical  and  professional  guidance  and 
assistance  for  planning  and  conducting  logistics  support 
of  Any  materiel. 

Figure  6  depicts  the  AMC  subordinate  units  mentioned 
in  bullet  number  3. 


Figure  «  amc  organisational  structure 


a.  Army  Matmriml  Syatmma  ioalywla  Activity  (JUtSAA) 
AMSAA  is  the  systems  analysis  and  modeling  activity 


reporting  to  the  AMC  Commander. 


As  the  independent 


developmental  evaluator  for  Army  materiel  systems,  AMSAA' s 
responsibilities  include  participating  in  the  concept 
exploration  process  by  perfoning  the  following: 
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•  Evaluates  all  aatarial  acquisition  programs  and  dsployad 

systems. 

•  Performs  intagratad  logistic  support  program  surveillance 
for  Army  material  systems. 

•  Conducts  risk  analysis. 

•  Prepares  the  developmental  T&E  portion  of  the  TEMP  in 
conjunction  with  the  developmental  tester. 

•  Analyses  and  evaluates  developmental  test  data. 

•  Conducts  advanced  technology  demonstrations  in  assigned 
areas. 

b.  Army  Research  Laboratory  (1RL) 

ARL  is  a  nev  organisation  within  AMC  which  consists 
of  the  seven  laboratories  which  made  up  the  former  Army 
Laboratory  Command.  It  combines  the  laboratories  with 
additional  selected  technical  base  activities  from  other 
organisations  within  the  Army.  The  ARL  is  responsible  for 
overseeing  and  managing  nearly  75  percent  of  the  Army's 
technology  base  program.  Its  primary  area  of  operation 
resides  in  the  6.1  and  6.2  areas  of  the  RDT6E  budget  for 
technology  development.  The  commanding  officer  of  ARL  reports 
to  the  commander  of  AMC.  (Davey,199i,p.l5) 

c.  Test  end  Evaluation  crwmantl  (TEOOMJ 

TECOM  is  responsible  to  all  subordinate  agencies 
throughout  AMC  tor  the  support,  assistance,  and  oversight  of 
developmental  test  and  evaluation  for  each  acquisition 
program. 
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d.  Simulation,  Training  and  Instrumentation  Command 

(smcod) 

STRICOM,  in  addition  to  procuring  ainulatora  ia  tho 
Army*  a  technical  agent  for  Distributed  Interactive  Simulation 
(DIS)  development  and  network  management.  This  includes  the 
Battlefield  Distributed  Simulation  -  Developmental  (BDS-D) 
network. 


Commodity  Commands  house  the  program  executive 
officers  and  program  managers  responsible  for  the  design, 
procurement,  sustainment,  and  retirement  for  systems  such  as 
helicopters,  tanks,  missiles,  etc...  Examples  of  commodity 
commands  are  the  Aviation  and  Troop  Command,  ATCOM;  the  Tank 
and  Automotive  Command,  TACOM;  and  the  Missile  Command,  XI COM. 

t.  Ms  search.  Development  sad  Engineering  centers 

(men) 

KDECs  provide  engineering  support  for  production, 
systems  and  weapons  improvement .  They  are  responsible  for 
technology  demonstration  and  engineering  and  development 
activities  that  are  system  related.  The  centers  are  oriented 
toward  the  development  of  technology  programs,  leading  to 
products  and  systems.  These  centers  ars  the  engineering  arms 
of  the  Army's  commodity  commands.  (Davey,1991,p.6) 
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TRADOC,  Figure  7,  is  the  Army's  principal  doctrine 


Figure  7 TRADOC  Organisational  Structure 

developer,  combat  developer,  training  developer,  and  trainer. 

TRADOC: 


e  Represents  the  user  during  all  aspects  of  requirement 
definition,  system  acquisition,  and  force  development. 

•  Defines  Army  organisational,  leader  development,  training, 
and  materiel  operational  requirements. 

e  Analyses  and  pro j acts  the  future  threat  in  coordination 
with  other  appropriate  Army  and  DoD  organisations. 


The  acquisition  related  TRADOC  activities  that  will  be 
addressed  in  this  thesis  are  illustrated  above. 


40 


a.  TRADOC  Analysis  Center  (TRAC) 

TRAC  performs  applied  and  developmental  rasaarch  in 
aalactad  topical  araas  to  advanca  Any  warfighting  doctrina 
and  analysis;  lavaraga  investments  by  tha  Advancad  Rasaarch 
Projects  Agency,  OPTEC,  Any  Rasaarch  Institute,  and  other 
government  organisations  into  TRAC,  TRADOC,  and  tha  Any. 

b.  TRADOC  Proponent  Oantan  and  Schools 

TRADOC  proponent  canters  and  schools  represent  tha 
individual  branches  within  tha  Any  (Aviation,  Infantry, 
Transportation,  ate..)  in  identifying,  and  recommending 
solutions  for,  mission  need  and  mission  area  deficiencies. 
They  prepare  and  execute  tha  required  training  that  is  unique 
for  their  particular  branch  and  submit  long-range 
modernization  plans  through  TRADOC  to  tha  Assistant  Deputy 
Chief  of  Staff  -  Force  Development  for  prioritization  within 
the  Army  in  support  of  the  Program  Objective  Memorandum. 

(1)  combat  Developments.  Combat  Developments  is 
the  user's  organization  that  performs  the  studies,  analysis, 
and  support  required  to  identify,  and  provide  solutions  for, 
mission  need  and  mission  area  deficiencies.  Combat 
developments  are  generally  comprised  of  the  following 
divisions  to  contribute  to  these  efforts:  concepts  and 
studies;  simulations  and  scenarios;  organization  and  force 
development;  and  materiel,  logistics  and  support. 
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(2)  TMDOC  System  Manager  (TSM) .  The  TSM  is  ths 
branch  and  user's  representative  for  a  particular  system 
responsible  for  dealing  with  all  branch  external  entities  to 
include  the  system  program  manager's  office,  industry. 
Department  of  the  Army  and  DoD  staffs,  and  Congress.  The  TSM 
is  the  equivalent  rank  as  their  program  manager  counterpart. 
The  TSM  office  is  locatsd  at  the  appropriate  proponent  center, 
c.  Battle  Labm 

The  Battle  Lab  network  is  illustrated  in  Figure  8. 


Figure  8  Battle  Lab  Network 

Its  concept  and  progress  to  dats  are  covered  in  detail  in 
Chapter  IV,  Section  c. 


I.  kuiitut  Deputy  Chief  of  Staff  for  Operations  -  force 
Development  (ADCSOPS-PD) 

The  ADCSOPS-FD  consolidates  the  individual  system 
prioritisation  request  of  each  branch  of  the  Any  and 
generates  a  master  prioritization  list  for  the  Any  as  a 
whole.  This  priority  list  is  used  for  selecting  the  Army's 
"silver  bullets"  in  terms  of  funding  and  Congressional 
support.  He  must  work  closely  with  the  Deputy  Assistant 
Secretary  for  Research  and  Technology  and  the  Deputy  for 
Systems  Management  to  ensure  his  actions  are  in  concert  with 
the  ongoing  developments  in  the  RDT&E  structure. 
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Tha  Army,  through  TRADOC,  la  davaloplng  "Battla  Labs"  at 


its  primary  combat  davalopmant  laborator las .  Additionally, 
tha  Aray  ia  intant  on  intagrating  oparationally  oriantad 
"virtual"  aimulation  natvorks  with  high  raaolution 
■conatructiva"  modala.  Tha  potantial  advmntagaa  of 
intagrating  thaaa  aimulation  capabilitiaa  throughout  tha 
aoquiaition  procaaa  ara  numaroua,  but  limitad  mainly  by  tha 
Army 'a  ability  to  undaratand,  accaaa  and  intagrata  thaaa 
amarging  tachnologiaa. 

Thia  chaptar  dafinaa  thaaa  aimulation  and  modal ing 
fachnologiaa,  introducaa  tha  Army 7 a  Battla  Lab  Hstvork,  and 
illuatrataa  how  tha  Chiaf  of  Staff  of  tha  Army  plana  to 
axploit  thia  MAS  capability  through  a  aariaa  of  virtual 
axarciaaa  callad  Louiaiana  Manauvars. 


I#  TSCHVOLOOT  RUTNI 

Tha  Army's  misaion  ia  povar  projaction  in  dafanaa  of 
national  intaraat.  Tha  nacaaaary  raahaping  of  tha  Army,  in 
tha  faca  of  raductiona  in  dollara  and  paopla,  raquiraa  a  nav 
ralianca  on  tachnology  and  a  nav  tachnology  atratagy.  Thia 
atratagy  ia  baaad  on  a  dacraaaa  in  larga  procuramanta  and  an 
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ineroaia  in  upgrades  of  existing  systems  by  inserting  new 
technology.  (Battle  Labs  Guide (BLG) , 1993,p.2) 

The  Arny  technology  strategy  includes  pursuing  the  nost 
cost  effective  advanced  technologies  to  ensure  the 
technological  edge.  Simultaneously,  cycle  tine  from 
laboratory  to  production  nuat  be  reduced;  otherwise  the 
advantage  of  developing  a  leading  edge  technology  is 
jeopardised.  Distributed  Interactive  Simulation  and  Advanced 
Technology  Demonstrations  will  be  used  extensively  to  improve 
the  definition  of  weapon  system  requirements.  (Vad*n,1993,p.8) 
Experience  shows  that,  at  the  transition  from  technology 
development  to  the  engineering  and  manufacturing  development 
phase,  at  milestone  II,  only  about  10  percent  of  the  system's 
life  cycle  cost  have  been  spent.  However,  at  milestone  II, 
decisions  have  been  mad*  that  predetermine  as  much  as  90 
percent  of  the  system's  life  cycle  costs.  The  recently- 
developed  Battle  Lab  concept  is  designed  to  provide  hands-on 
user  involvement  during  this  highly  leveraged  early  part  of 
the  acquisition  process.  Better  early  planning  and 
requirements  definition,  through  IKS,  will  result  in  both  more 
effective  systems  and  lower  life  cycle  costs.  (BLG, 1992, p. 2) 
Prom  a  military  perspective,  anything  short  of  war  is  a 
type  of  simulation,  simulation  for  the  Army  refers  to  one  (or 
a  combination  of)  the  following  three  types: 


45 


1.  "live”  simulation,  i.e. ,  operations  with  real  squlpmant 
in  tha  field 

2.  "constructive"  simulation  which  deals  with  wargames, 
models  and  analytical  tools 

3.  "virtual”  simulation  refers  to  systems  and  troops  in 
simulators  on  synthetic  battlefields  (Singley,l993,p.35) . 

Technological  pieces  that  may  make  up  this  simulation 
capability  include  a  Distributed  Interactive  Simulation 
environment  transmitted  over  the  Defense  Simulation  Internet 
communications  network  linking  Janus,  a  high  resolution 
"constructive"  model.  Semi •automated  forces,  and  the 
Battlefield  Distributed  Simulation  -  Developmental  "virtual" 
simulator  complex.  Janus  and  Battlefield  Distributed 
Simulation  -  Developmental  are  by  no  means  the  only 
constructive  and  virtual  models  available  to  the  Army. 
However,  for  the  purpose  of  this  document  they  provide 
excellent  examples  of  the  potential  simulation  capabilities 
currently  pursued  by  the  Army. 

1.  Distributed  Interactive  simulation  and  Protocol  Data 

units 

One  of  the  main  challenges  to  date  is  the  attempt  to 
integrate  constructive  and  virtual  simulation  technologies. 
This  is  an  ominous  task,  considering  that  these  dissimilar 
computers  and  simulators  that  the  Army  wants  to  combine  into 
one  integrated  network  weren't  initially  designed  to 
communicate  with  one  another.  To  achieve  this  desired. 
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■Milua  simulation  capability  requires  a  simulated 
environment  that  provides  a  common  definition  of  standard 
terms,  or  protocols  that  vill  allow  these  different  computers 
and  simulators  to  communicate.  This  common  definition  of 
standard  terms  is  achieved  by  Distributed  Interactive 
Simulation  (DIS)  Protocol  Data  Units  (PDUs) . 

DIS  creates  a  synthetic  environment  within  which 
humans  say  interact  through  simulation  at  multiple,  networked 
sites  using  compliant  architecture,  modeling,  protocols, 
standards,  and  data  bases.  DIS  and  its  PDUs  are  the  next 
generation  of  distributed  simulation  evolving  from  the 
Advanced  Research  Project  Agency's  (ARPA)  research  project  of 
the  1980's  known  as  Simulation  Network  (SDfNET) .  However,  DIS 
is  barely  in  its  initial  stages  with  many  obstacles  yet  to  be 
tackled.  (IST,1993,p.4) 

DIS  vill  take  advantage  of  currently  installed  and 
future  simulations  manufactured  by  different  organizations. 
Consequently,  a  means  must  be  found  for  assuring 
interoperability  between  dissimilar  simulations.  The  first 
step  in  achieving  this  interoperability  is  to  develop  a 
communications  protocol.  There  must  be  an  agreed-upon  set  of 
messages  that  communicate  between  host  computers,  the  states 
of  simulated  and  real  entities,  and  their  interactions.  This 
information  is  communicated  through  DIS  PDUs.  (1ST, 1993, p. 8) 
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2.  filiation  Standardisation 

Tho  currant  work  on  ninulation  atnndardn  began  in 
August  1989  with  tho  first  workshop  on  Standards  for  tho 
Interoperability  of  Defense  Simulations.  A  second  workshop 
took  place  in  January  1990.  As  a  result  of  these  workshops 
and  subsequent  subgroup  meetings,  over  150  position  papers 
containing  recommendations  for  the  standard  were  submitted  to 
the  Institute  for  simulation  and  Training  (1ST). 

Using  SIMNET  as  a  baseline  1ST  developed  a  first  draft 
for  a  military  standard  which  describes  the  form  and  types  of 
messages  to  be  exchanged  between  simulated  entities  in  a  DIS. 
A  third  workshop  was  conducted  in  August  1990  in  which 
industry  and  Government  provided  feedback  on  the  proposed 
standard.  The  final  draft  standard  was  submitted  in  January 
1991  and  approved  minor  changes,  which  have  been  incorporated 
by  the  1ST.  This  document  has  been  submitted  to  the  Institute 
of  Electrical  and  Electronic  Engineers  (IEEE)  to  become  the 
IEEE  standard.  (1ST, 1993, p. 9) 

Initial  capability  for  implementing  the  end-state 
architecture  has  been  established  through  the  approval  of  IEEE 
Standard  1278,  in  March  1993,  for  DIS  data  exchange  protocols 
for  interconnecting  constructive  simulations.  The  Army  is 
currently  leading  industry  and  the  other  Services  in  the 
development  of  the  DIS  architecture.  Achievement  of  full  end- 
state  capabilities  will  require  continued  work  through  near- 
and  mid-term  periods.  (DIS  MODPLAN,1993,p.4) 


S.  Dttttw  liaalttiea  Xcternet 

OXS  operations  ars  supported  by  a  communication  system 
known  as  the  Defense  Simulation  Internet  (DSI) .  This 
communication  system  was  developed,  and  is  currently  operated 
by  Advanced  Research  Projects  Agency.  The  DSI  consists  of 
long-haul  commercial  telephone  circuits  over  AT&T  with  nodes 
at  the  users'  home  stations,  and  strategically  placed 
"switching  nodes"  ("Fix  Bast  and  Fix  West")  with  a  central 
controlling  facility  in  Chicago,  IL.  Connectivity  is  made  to 
military  and  civilian  satellites  to  allow  worldwide, 
simultaneous  DIS  operations.  (DIS  MODPLAN,l993,p.2) 

Presently,  there  are  approximately  thirty  DSI  nodes 
supporting  all  Services'  command  posts.  Battle  Simulation 
Centers,  test  beds.  Battle  Labs,  research  centers,  unified 
commands,  and  civilian  companies  that  support  the  military. 
The  DSI  is  expected  to  expand  over  the  next  year  with 
approximately  25  additional  sites.  (DIS  M0DPLAN,1993,p.2) 

Bach  location  physically  connected  to  the  DSI  network 
is  referred  to  as  a  "DSI  node."  At  present,  the  Army  operates 
two  TRADOC  Battle  Lab  nodes  on  the  DSI;  Fort  Knox  and  Fort 
Rucker  (Fort  Rucker  has  been  designated  a  Battle  Lab  support 
facility) .  Eventually  the  Army  wishes  to  have  six  to  eight 
Army  Battle  Lab  nodes  and  additional  comaunications-only  nodes 
to  most  major  commands  throughout  the  Army. 
(Singley,1993,p.37) 
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Through  the  interperative  capabilities  of  DZS  and  th« 
communication  network  established  by  tho  DSZ  tho  Any  will 
attempt  to  build  its  future  by  linking  constructive  sods  Is 
such  as  Janus  with  virtual  simulation  networks  such  as  BDS-D. 

4.  Janus 

Janus  is  a  cosputsr-bassd ,  two-sided  coshat  simulation 
nodal  nansd  for  the  two-faced  Roman  god  of  ths  portals,  who 
was  able  to  look  in  two  dir  set  ions  simultaneously.  Janus  UNIX 
3.17,  and  Janus  Virtual  Memory  System  (VMS)  4.0,  are  the  most 
recent  versions  of  the  model  that  are  now  in  common  use. 
(Pate, 1992, p. 2) 

The  Janus  combat  model  accommodates  up  to  600 
individual  combat  systems  (including  up  to  100  indirect  fire 
systems)  per  side,  all  moving,  detecting,  and  firing  over  a  50 
kilometer3,  three-dimensional  terrain  representation.  Combat 
systems  (e.g. ,  tanks,  helicopters,  dismounted  infantry,  etc.) 
are  defined  by  the  measured  attributes  of  the  real  or  notional 
systems  being  modeled  (e.g.,  size,  speed,  sensor (s) ,  armament, 
armor  protection,  thermal/optical  contrast,  etc.).  The 
vulnerability  of  each  system  is  characterized  by  data  sets  of 
probability  of  hit  (PH)  and  probability  of  kill  (PK)  that 
individually  associate  each  combat  system  with  each  weapon  in 
the  simulation.  (Crooks, 1992) 

Janus,  because  of  its  high  resolution  capabilities, 
has  been  used  predominately  in  aiding  analysts  in  Cost  and 
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Operational  Sffactivanass  Analysis  (COEA)  and  eosbat 
davalopssnt  systaa  studies.  It  wasn't  until  recently  that  the 
concept  of  trying  to  integrate  a  constructive  sodel  with  a 
virtual  simulation  environment  was  acted  upon.  Currently,  one 
of  the  main  thrusts  of  the  Anti-Armor  Advanced  Technology 
Demonstration  study  is  to  mergs  constructive  and  virtual 
simulation  worlds.  This  allows  the  orchestration  of  selected 
forces,  within  the  virtual  simulation  environment,  to  be 
controlled  from  a  constructive  sodel  such  as  Janus.  This  is 
referred  to  as  semi-automated  forces. 

S.  Seal -Automated  Forces 

To  keep  costs  associated  with  experiments  within 
budgetary  constraints.  Semi -Automated  Forces  (SAFOR)  can  be 
used  to  represent  both  friendly  (adjacent,  supporting,  and 
higher  and  lower  formations)  and  threat  forces.  The  SAFOR 
capability  allows  a  single  individual  sitting  at  a 
constructive  model  to  control  various  sized  units  such  as 
platoons,  companies,  or  battalions  within  a  virtual 
simulation.  These  forces  appear  on  the  virtual  battlefield 
just  as  manned  simulators  do;  the  fact  that  they  are  SAFOR  is 
transparent  to  the  other  players.  (Loral, 1992, p. 2) 

SAFOR  is  desirable  from  both  a  command  and  control  and 
a  costs  savings  perspective.  Command  and  control  is  enhanced 
by  the  capability  to  control  several  systems  on  the  virtual 
battlefield  from  a  constructive  model.  Savings  are  derived 
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from  constructive  models  that  generate  a  system  on  the  virtual 
battlefield  euch  cheaper  than  virtual  networks  such  as  BDS-D. 

S.  Battlefield  Distributed  • isolation  -  Developsestal 
The  intent  of  M&S  integration  into  the  acquisition 
process  is  to  sinulate  before  you  build,  buy,  and  fight.  BDS- 
D  provides  a  "virtual"  battlefield  on  which  individuals  can 
fight  and  analyse  the  effectiveness  "deltas"  resulting  fros 
the  changes  made  in  equipment,  doctrine,  tactics, 

organisations,  and  training  methods.  The  sequence  of  the 

battle  can  be  recorded  and  later  analysed  in  detail  to  refine 
those  changes. 

This  technology  creates  a  simulated  or,  "virtual", 
battlefield  on  which  users  can  conduct  cost-off active 
experiments  or  exercises.  The  exercises  are  conducted  using 
actual  soldiers  operating  the  simulators,  thus  permitting 
soldier-in-tha-loop  experimentation.  Through  a  combination  of 
local  area  and  long  haul  networks  (DSI),  soldiers  operating 
simulators  at  one  site  are  able  to  see  and  interact  with 
soldiers  operating  at  other  sites  on  a  common  digitized 
battlefield.  (Loral, 1992, p. 3) 

The  Battlefield  Distributed  Simulation  -  Developmental 
(BDS-D)  program  is  sponsored  by  the  U.S.  Army.  The  Commander, 
US  Army  Simulation,  Training,  and  Instrumentation  Command 
(STRICOM)  is  the  Program  Manager  for  the  BDS-D  effort. 
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STM COM  provides  the  focal  point  between  DoD  agencies,  ua or 
agancias,  industry,  and  tha  BDS-D  sitas.  (Loral, 1992, p. 4) 

BDS-D  in  ganaral  will  support  experiments  and 
avaluations  in  a  variaty  of  araas.  Using  tha  approach  of 
simulating  bafora  and  during  tha  building  and/or  buying  of  a 
new  vaapon  systaa,  usars  ara  abla  to  axparimant  with  tha 
dasign  of  a  nav  or  improved  vaapon  systaa  throughout  its 
acquisition  Ufa  cycla.  For  example,  rasaarchars  can  perform 
tha  following: 

•  Define  requirements  accurately  and  assess  trade-offs. 

•  Explore  tha  capabilities  that  should  be  incorporated  into 
a  new  or  existing  systaa. 

•  Invastigata  tha  numbers  and  allocation  of  the  systaa  that 
achieves  optimum  performance  on  tha  battlefield. 

•  Determine  tha  bast  naans  to  employ  tha  systaa  once  it  is 
built  (Loral, 1992, p. 4) . 

Tha  answers  to  issues  such  as  these  ara  important 
considerations  to  a  program  manager.  Similarly,  usars  can 
axparimant  with  nav  and  innovative  ways  of  employing  vaapon 
systems  so  that  they  batter  realize  their  dasign  capabilities. 
Changes  in  organizational  structure  can  also  be  analyzed  to 
determine  the  relative  effectiveness  on  tha  battlefield  of 
competing  organizations.  (Loral, 1992, p. 4) 

Facilitating  this  ambitious  undertaking  requires  the 
development  of  local  area  networks  consisting  of  low  cost 
battlefield  simulators,  and  simulations  of  experimental  and 


high  fidelity  systems  and  SAPOR.  Thaaa  simulators  will  all  ha 
linked  together  via  OSI  to  provide  virtual  combat  operations 
in  the  DZS  environment  for  materiel  end  combat  development, 
end  operational  testing  exercises.  (Kelly, 1993, p. 19) 

C.  BATTIK  LABS 

TRADOC  has  organized  six  Battle  Labs  to  identify,  develop 
and  experiment  with  new  varfighting  concepts  and  new 
capabilities  offered  by  emerging  technologies.  This 
initiative  is  a  response  to  the  unpredictability  of  the  world 
situation,  where  a  rapidly-changing  array  of  direct  and 
indirect  challenges  have  replaced  the  single  well-defined 
threat  which  drove  doctrine  and  materiel  requirements  during 
the  cold-war  era.  (BLG,1993,p.3) 

Battle  Labs  are  focal  points  for  examining  the  latest 
concepts  of  battlefield  organisation,  tactics,  doctrine  and 
technological  capabilities.  They  facilitate  the  flow  of  new 
ideas  and  are  closely  linked  with  the  technology  centers  of 
both  the  Army  and  industry.  Battle  Labs  experiment  with  new 
ideas,  examina  battlefield  dynamics  and  capabilitias  offered 
by  new  technologies  for  their  impact  on  tha  battlefield  of  the 
future,  and  integrate  promising  concepts  across  the  Army. 
(BLG, 1993, p. 3) 

Battle  Labs  will  be  linked  through  the  DSI  to  each  other, 
the  Army  R&D  Community,  sister  Services,  DoD,  and  national 
agencies.  All  are  organizing  to  take  advantage  of  the  DIS 


technology,  which  was  not  available  to  earlier  test-bed 
operations.  BDS-D  networks  will  allow  experts  at  the  relevant 
TRADOC  Centers  -  the  people  who  think,  write  and  teach 
warfighting  -  to  advance  ideas  and  test  them  by  aisulation 
synergistically  at  a  number  of  locations.  (BLG,1993,p.4) 

Battle  Labs  will  provide  the  tools  and  standards  to 
sisiulate  activities  at  a  high  level  of  real  ism,  from  theaters 
of  war  to  factories  and  manufacturing  processes.  To  date,  the 
mechanism  for  entry  into  the  synthetic  battlefields  has  been 
through  a  few  netted  simulators  and  individual  workstations. 
These  will  be  greatly  expanded  in  the  1990s  to  include  the 
reconf igurable  BDS-D  simulators  that  will  provide  mixes  of 
real  ranges,  virtual  simulations  and  aggregated  constructions 
-  wargame  representations.  Multipurpose  surrogates,  such  as 
SAFOR  supported  by  computer  emulation,  will  allow  soldiers  to 
participate  or  to  be  simulated  in  battles,  as  appropriate. 
(BLS,1993,p.6) 

Simulation  tools  and  methodologies  housed  by  Battle  Labs 
offer  industry  a  new  area  of  innovative  development  that  has 
potential  far  beyond  its  military  application.  Of  particular 
interest  is  the  use  of  concurrent  engineering  principles  to 
reduce  development  time  and  speed  the  acquisition  process. 
Virtual  prototypes  will  be  produced,  so  design  and 
manufacturing  tradeoffs  can  be  evaluated.  Eventually  the 
manufacturing  process,  the  military  system,  and  the  system's 
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parfonanca  uy  all  bt  aodalad  and  rafinad  before  tha  first 
piece  of  hardware  is  built.  (BLG,1993,p.6) 

Synthatic  anvironsants  will  not  completely  raplaca 
hardware  dasonstrations  as  a  naans  of  introducing  nav 
capabilities  to  tha  user.  Hovavar ,  givan  tha  incraasad  costs 
of  hardware  development  and  test,  contrasted  with  tha 
decreased  costs  and  increasing  fidelity  of  reconfigurable 
simulators,  tha  emphasis  will  certainly  shift  over  tins. 
(BLG, 1993 ,p. 7) 

Battle  Labs  will  help  prepare  the  Any  for  tha  challenges 
of  tha  next  century.  Unlike  the  manpower- intens i ve  Louisiana 
Maneuvers  of  the  1940s,  simulation  and  Battle  Labs  will  afford 
a  basis  for  the  Louisiana  Maneuvers  of  tha  1990s  and  beyond. 
(Boss, 1993, p. 18) 

0.  LOUISIANA  MANEUVERS 

The  term  Louisiana  Maneuvers  (LAM)  refers  to  tha  large- 
scale  military  exercises  carried  out  by  Army  General  George 
Marshall  in  the  pine  forest  of  Louisiana  in  1941  to  prepare 
the  fledgling  American  Army  for  combat  in  World  War  II. 
Today's  version  of  the  maneuvers  is  intended  to  help  prepare 
the  Army  to  fight  battles  beyond  the  year  3000. 
(Holzer,1993,p.36) 

Relying  heavily  upon  simulation  and  modeling  technologies, 
senior  Army  leaders  will  use  LAM  as  a  tool  to  help  save  money 
by  speeding  the  introduction  of  promising  new  weapon  systems. 
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This  is  dsrivsd  from  quickly  vssding  out  unworkable  concepts, 
aiding  in  tha  development  of  nav  doctrine  and  generally 
guiding  the  Army  as  it  reshapes  itself  for  seating  post  cold- 
war  missions.  (Holier, 1993, p. 36) 

To  accosplish  this  goal  the  Army  intends  to  rely  upon  LAN 
exercises  that  allow  the  service  to  consider  alternative  types 
of  weapons.  According  to  Arny  Chief  of  Staff  General  Gordon 
Sullivan; 


You  need  to  know  that  we  will  use  simulation  techniques 
throughout  the  Army's  acquisition  process.  He  will 
determine  needs  in  large-scale,  simulation-supported 
exercises  that  allow  us  to  consider  alternative  solutions 
that  meet  our  needs.  He  will  use  drawings,  diagrams  and 
3-dimensional  models  generated  by  computers,  put  them  in 
constructive  or  virtual  environments,  and  compare 
alternatives  both  technically  and  tactically. 

The  most  promising  technologies  will  be  tested  by  real 
soldiers,  first  in  reconfigurable  crew  stations  (BDS-D) , 
then  in  full  scale  simulations  (LAN) .  Final  designs, 
production  and  assembly  steps  will  also  be  simulated  in 
virtual  factories  before  actual  prototypes  are  made.  Then 
the  actual  and  virtual  prototypes  will  be  exercised 
simultaneously  to  discover  potential  problems  before 
production  begins.  Tactics,  techniques,  and  procedures 
are  also  developed  along  with  the  system  so  that  the 
system  is  fully  ready  for  use  when  produced. 
(Sullivan, 1993) 


President  Clinton,  in  his  State  of  the  Union  Address, 
vowed  that  the  men  and  women  who  serve  under  the  American  flag 
will  be  the  best  trained,  best  equipped,  best  prepared 
fighting  force  in  the  world.  The  currant  leadership  of  the 
Army  is  intent  on  using  LAM  -  conducted  by  the  Battle  Labs, 
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exploiting  technologies  such  es  0X8,  DSX,  Janus,  SAPOR,  and 
■OSH)  -  as  their  vehicle  to  sustain  such  a  force. 
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This  chapter  contains  analysis  of  identified  shortcoaings 
in  the  Army's  current  acquisition  structure  to  ascertain 
whether  or  not  MfiS  can  enhance  the  process.  The  hypothesis  is 
that  modeling  and  siaulation  can  provide  the  underlying 
foundation  for  the  forthcoming  acquisition  revolution. 

Analysis  will  be  conducted  in  the  form  of  an  Acquisition 
Programmatics  Appraisal,  in  Section  B;  an  evaluation  of  the 
Army's  Organizational  Mission  Posture,  Section  C;  followed  by 
an  Army  Acquisition  Modeling  and  Simulation  Assessment, 
Section  D.  Section  E  provides  an  Analysis  Summary  to  lend 
continuity  for  the  Conclusions  and  Recommendations  that  follow 
in  Chapter  VI. 

B.  ACQOX8XTXOM  PROGRAMMATICS  APPRAISAL 

Kaoru  Ishikawa,  one  of  Japan's  leading  experts  in  quality 
assurance  declares  that  Mno  amount  of  inspection  or  process 
control  can  compensate  for  an  inferior  design"  (Ishikawa, 
1985, p. 77) . 

Yet,  the  conclusions  from  the  GAO  report  on  acquisition 
reform  state  that  the  major  problem  in  the  acquisition  process 
is  the  lack  of  new  product  requirements  definition  to 
facilitate  a  comprehensive  design.  What  is  it  about  DoD's 


acquisition  process  that  keeps  loading  us  down  a  continuous 
path  of  poor  product  performance  coupled  with  cost  and 
schedule  overruns?  Ns.  Preston,  the  Deputy  Under  Secretary  of 
Defense  for  Acquisition  reform  states: 


We  have  today  an  acquisition  system  that  evolved  through 
the  adoption  of  a  myriad  of  rules,  regulations,  and  lavs 
that  vers  intended  to  address  a  particular  problem  or 
public  interest.  The  combined  net  effect  of  those  rules, 
regulations,  and  lavs  is  a  system  vhose  costs  exceed  any 
demonstrable  benefit.  (Preston, 1993, p. 3) 


Former  ASA(RDA)  Stephen  Conver  illustrated  the  monetary 
impact  of  Ms.  Preston's  assessment  in  saying  that,  "Betveen  60 
to  70  cents  of  our  acquisition  dollar  goes  to  process  cost  and 
only  40  to  30  cents  tovards  the  product.  We  owe  the  taxpayers 
more  for  their  dollar".  (Conver, 1992) 

The  Comptroller  General  of  the  United  States  asks: 


Why,  vith  an  increased  emphasis  on  sound  development  and 
testing  of  veapona,  do  ve  still  vitness  major  commitments 
to  programs,  such  as  the  B-2  bomber  and  the  Airborne  Self- 
Protection  Jammer,  vithout  first  demonstrating  the  system 
vill  meet  critical  performance  requirements?  Why,  vith 
improved  cost-estimating  policies  and  procedures,  do  ve 
still  see  the  unit  costs  of  veapon  systems  such  as  the  C- 
17  transport  doubling?  Why,  vith  the  increased  emphasis 
on  developing  systems  that  can  be  efficiently  produced  and 
supported,  do  ve  have  veapons  such  as  the  Advanced  Cruise 
Missile  and  Apache  Helicopter,  that  encounter  costly 
production  and  support  problems?  (GAO, 1992, pg.l) 


Secretary  of  Defense  Perry  states  that  the  acquisition 
process  is  f laved  in  fundamental  vays.  "It's  f laved  at  the 
very  beginning  in  determining  the  so-called  requirements  of  a 
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system,  in  that  it  dalibarataly  iaolataa  tha  requirements 
procass  from  tachnical  and  program  realities"  (Parry, 1987) . 

What  Mr.  Parry  is  rafarring  to  is  tha  Raaaarch  and 
Advanced  Taehnology  portion  of  tha  acquisition  cycla.  Tha 
usar  generally  develops  tha  system's  Operational  Requirements 
Document  during  Phase  0  of  the  acquisition  cycla,  independent 
of  both  program  management  and  industry.  If  the  concept 
successfully  passes  the  Defense  Acquisition  Board  (DAB)  at  MS 
I,  then  and  only  then,  is  a  program  manager's  office 
established  to  further  develop  the  system.  This  represents  a 
major  transfer  of  responsibility  and  data  from  the  combat 
developer  (user) ,  having  defined  the  operational  requirements 
of  the  system,  to  tha  materiel  developer  (AMC  and  program 
manager)  who  further  develop  the  concept  through  Phase  I  and 
beyond. 

It  is  at  this  point.  Phase  I,  that  design  approaches  and 
parallel  technologies  are  pursued  within  the  system  concept. 
Supportability  and  manufacturing  process  design  considerations 
are  to  be  integrated  into  the  system  design  effort  early  to 
preclude  costly  redesign  efforts  downstream  in  the  process. 
Prototyping,  testing,  and  early  operational  assessment  of 
critical  systems,  subsystems,  and  components  will  be 
emphasized  to  insure  that  the  system  will  function  as  required 
in  its  operational  environment.  If  all  proves  successful  then 
the  system  is  given  approval  by  the  DAB  at  MS  II  for 
development  approval. 


61 


Is  ths  abovs  dsscribsd  procsss  sooting  our  currant 
procuroaont  noods?  If  tho  acquisition  process  is  still 
functioning  officiontly  as  sons  still  suggest  why  do  vo  keep 
cosing  back  to  questions  along  the  lines  of  the  Comptroller 
General?  The  research  conducted  on  acquisition  prograsmatics 
identified,  and  analyzed,  the  following  four  areas: 

e  Lack  of  integration  among  acquisition  participants. 

e  Inadequate  knowledge  within  the  Army  in  the  potential,  and 
application,  of  computer  and  K&S  technologies. 

•  Improper  acquisition  cost  allocation  and  funding. 

•  Difficulty  with  technology  transfer  from  concept  to 
production. 

1.  Lack  of  Integration  Among  Acquisition  Participants 
Chapter  III,  Section  B,  illustrates  how  the  current 
acquisition  process  is  both  segregated  and  sequential.  The 
decision  making  support  system  depicted  in  Figure  9  is 
indicative  of  this  segregate  nature.  The  Venn  diagram  shows 
the  requirements  process  interfacing  with  acquisition 
management,  and  acquisition  management  interfacing  with  the 
PPBS  and  so  forth.  Figure  9  focuses  on  the  middle  of  the  Venn 
diagram,  where  the  concurrent  integration  of  R&D  should  take 
place.  This  is  not  addressed  in  the  DoD  5000.1. 

Filling  this  integration  void  will  require  a  facility 
to  house  both  the  personnel  and  M&S  assets  required  to  conduct 
R&D  in  an  integrated  fashion.  (Ferguson, 1993) 
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General  Franks,  Commander  of  TRADOC,  realized  this 
rsquirsmsnt  when  ha  established  the  six  Battle  Labs  under  his 


command.  The  value  of  Battle  Labs  is  explained  by  Dr.  George 
Singley,  the  Army's  Deputy  Assistant  Secretary  for  Research 
and  Technology; 


In  the  past  we've  had  engineers  and  scientist  in  our  labs 
and  centers  who  knew  a  particular  technology  as  well  as 
anyone  in  industry  who  was  leading  in  that  area  of 
research.  But  in  most  cases,  they  didn't  have  a  good  feel 
for  what  the  impact  of  technology  would  be  in  terms  of 
operational  capability,  or  at  least  be  able  to  articulate 
it.  On  the  other  side,  we've  had  combat  development 
organizations  who  thoroughly  understood  combat 
developments,  but  who  had  not  spent  much  time  in  the 
acquisition  community  ,r  in  the  laboratories.  So  you  had 
a  gap  in  terms  of  knowledge,  skills,  abilities,  and 
vision.  The  Battle  Labs  are  an  opportunity  to  integrate 
these  folks,  along  \  ith  industry,  and  allow  them  to 


iterate  in  a  conatructiva  environment.  A  fully  davalopad 
Battla  Lab  concapt  vill  undoubtadly  short  an  tha  front  and 
of  tha  acquisition  cycla.  Conputar  siaulations  alone,  to 
say  nothinq  of  anhancad  cooparation  among  tha  various 
labs,  combat  arms,  and  industry,  vill  allow  for  quickar, 
mora  affactiva  trade-off  studias.  Tha  rasult  vill  be 
claarar  requirements  in  lass  time.  (Slear,1992,pg.6) 

With  Dr.  Singlay  controlling  tha  6.1-6.3A  RDT&E 
funding  for  tha  Army,  such  statements  lend  tha  needed  support 
to  gat  this  innovative  and  integrated  approach  established 
vithin  tha  Battla  Labs  and  tha  Army  as  a  whole.  With  respect 
to  requirements  generation  it  appears  no  other  agency  or 
command  vithin  tha  Army  has  tha  potential  that  can  rival  that 
of  tha  Battla  Labs.  If  integrated  acquisition  is  tha  way  of 
tha  future,  Battla  Labs,  and  its  simulation  capabilities,  have 
tha  highest  probability  of  success  for  integrating  tha 
required  entities  of  tha  requirements  generation  process. 

2.  inadequate  computer  fundamentals  Within  the  Army 

Computer  systems  are  becoming  a  predominant  part  of 
our  major  weapon  systems.  But  tha  requisite  knowledge  of  how 
to  manage  and  develop  these  high-tech  systems  has  yet  to  be 
established.  This  is  particularly  the  case  for  the  software 
of  a  system.  In  his  address  to  the  acquisition  students  at 
the  Naval  Postgraduate  School,  Major  General  Dewitt  T.  Irby, 
Program  Executive  officer  for  Arm*  Aviation  Systems  claimed, 
"Show  me  a  program  in  trouble  and  I'll  show  a  program  with 
software  problems"  (Irby, 1993). 
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Although  software  is  critical  to  successfully  seating 
the  cost,  schedule,  and  performance  objectives  of  major 
defense  progress,  the  defense  acquisition  community  has 
perceived  software  as  secondary  to  hardware  and  as  a  lower 
priority  during  development.  Viewing  software  as  something 
that  can  be  fixed  later,  program  managers  generally  have  not 
become  involved  in  software  development  until  software 
problems  affect  a  system's  cost,  performance,  or  schedule; 
usually  just  before  or  during  operational  testing.  Because 
DoD  has  not  effectively  balanced  the  hardware  and  software 
requirements  of  defense  systems  during  development,  software 
is  generally  immature  when  certified  as  ready  for  operational 
testing.  (GAO, 1993, p. 4) 

During  the  period  1986  to  1989,  over  90  percent  of 
delays  in  Army  Initial  Operational  Test  were  the  result  of 
embedded  software  which  was  not  yet  able  to  support  system 
functions  (Paul,  1992, p. 40) .  In  1989  the  Army  established  the 
Software  Test  6  Evaluation  Panel  (STEP)  to  address  the  problem 
of  delays  in  Army  system  operational  test  caused  by  immature 
software.  STEP  attributes  this  phenomenon  to  the  following: 


Various  studies  have  shown  that  most  errors  in  operational 
software  programs  are  caused  by  incorrect  or  ambiguous 
statements  of  requirements  for  the  target  system  and  user. 
Most:  of  the  errors  exhibited  in  fielded  software  can  be 
traced  not  to  actual  engineering  defects,  but  to 
programmer's  misunderstanding  of  the  system  and  user 
requirements.  STEP  has  proposed  to  reduce  the  number  of 
these  software  errors  through  improved  procedures  to 
define  user  requirements  for  Army  software  products. 
(Paul, 1992, p. 41) 
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The  Any  must  educate  its  personnel  with  the  required 
computer  knowledge  to  establish  a  base  of  computer  skills  that 
will  preclude  such  errors  in  the  future.  Without  this 
knowledge  the  Any  appears  to  keep  repeating  such  aistakes. 

In  his  article  "Software  Crisis  -  Is  It  a  Matter  of 
Guts  Management?”  Robert  L.  Glass  contends  that  programs  that 
are  managed  by  people  lacking  in  hardware/ software 
fundamentals  are  doomed  for  problems.  Glass  states; 


We  simply  do  a  bad  job  of  estimating  how  long  it  will  take 
to  build  software.  It  is  obvious  that  poor  estimation  of 
requirements  will  cause  poor  cost  and  schedule 
performance.  We  can't  meet  schedule  and  budget  goals 
because  we  are  working  to  estimates  that  were  never  valid 
to  begin  with.  But  what  about  unreliability?  I  would 
assert  that  troubled  software  projects,  finding  themselves 
badly  behind  schedule  skimp  on  testing  and  release  buggy 
software  because  it  is  their  only  hope  of  catching  up. 
(Glass, 1993, p. 27) 


As  the  knowledge  regarding  computer  technology 
increases,  appropriate  applications  of  M&S  technologies  can 
produce  the  level  of  requirements  definition  in  system 
software  that  will  generate  realistic  cost,  performance  and 
schedule  baselines  prior  to  the  start  of  Phase  II.  A  true 
commitment  to  educating  the  appropriate  personnel  is  a  must  if 
progress  in  software  requirements  is  to  be  made. 


S.  Improper  koquiaitieB  Cost  klleeitiM  and  Funding 


a.  Comt  Allocation 

Tha  aarly  part  of  tha  requirements  dafinition  and 
acquisition  procass  is  highly  lavaragad.  This  is  vhars  M&S 
can  make  major  impacts  in  optimizing  and  streamlining  systems 
procurement.  Experience  shows  that,  at  tha  transition  from 
technology  development  to  MS  II,  only  about  10  percent  of  the 
system's  life  cycle  cost  has  been  spent.  However,  decisions 
have  been  made  that  predetermine  the  remaining  90  percent  of 
the  system's  life  cycle  cost  (Figure  10).  (BLG,1993,p.2) 


Figure  10  Cost  Allocation 


It  is  the  contention  of  this  thesis  that  M&S  can 
make  the  most  dramatic  impact  in  this  highly  leveraged  early 
part  of  the  acquisition  process  by  affording  a  greater 


capability  to  dafina  requirements  and  determine  costa. 
Through  M&S  more  r&d  ansvars  can  ba  obtainad  in  tha  critical 
first  10  parcant  which  will  sora  accurataly  analyza  and 
foracast  tha  cost  and  parfornanca  factors  for  tha  remaining  90 
parcant. 

An  example  that  displays  this  lavaraging  potential 
involves  battle  tank  prototypes.  In  1984,  evaluations  of 
possible  improvements  on  tha  Ml  Abraas  tank  vara  carried  out 
by  using  real  tanks  in  a  live  environment.  Tha  effort  took  24 
months  and  cost  $40  Billion.  A  later  effort  in  1986  used  a 
modified  aircraft  dona  simulator,  took  only  six  months  and 
cost  $1  million.  In  1992,  using  DIS  four  variations  of  tha  Ml 
Abrams  vara  operated  against  potential  threats,  taking  only 
three  months  and  costing  $640,000.  (Berry, 1992) 

Yet  this  portion  of  tha  acquisition  cycle  has 
historically  been  hurried  through  and  underfunded  in  attempts 
to  get  a  production  commitment  from  Congress. 

GAO's  recent  report  on  weapons  acquisition 
reinforces  this  assertion  by  stating; 


As  a  program  proceeds  through  development,  the  disposition 
for  sponsors  to  present  program  information  optimistically 
and  to  protect  the  program  against  disruption  intensifies. 
This  behavior  is  necessary  to  overcome  the  numerous 
challenges  a  program  faces  as  it  commands  increasing  funds 
and  faces  potential  criticism.  At  the  same  time,  program 
support  grows  because  more  acquisition  participants  have 
become  active  sponsors  and  because  the  time  and  money 
invested  have  built  a  compelling  argument  for  continuing 
the  program.  Together,  these  factors  compliment  the 
initial  efforts  to  push  the  program  and  begin  to  pull  it 
through  the  acquisition  process.  They  enable  the  program 
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to  develop  'a  Ufa  of  its  own'  and  to  become  its  own 
objactiva.  Thus,  avan  when  the  vary  underpinnings  of  a 
program  are  badly  shaken,  vary  strong  arguments  are  made 
by  participants  at  all  levels  to  continue  the  program  as 
planned.  This  is  particularly  true  for  programs  that  have 
entered  the  engineering  and  manufacturing  phase  (Phase  II) 
by  which  time  it  is  generally  conceded  that  the  programs 
are  committed  to  production.  Ironically,  if  a  weapon  has 
serious  problems,  these  problems  are  most  likely  to 
surface  during  this  phase  when  the  program  has  become 
virtually  unstoppable.  (GAO, 1992, p. 46) 


Traditional  problems  of  cost  and  schedule  overruns 
coupled  with  the  lack  of  accurate  requirements  are  still 
prevalent  in  the  acquisition  system.  This  lends  credence  to 
the  argument  that  a  redistribution  of  life  cycle  cost  are  in 
order.  It  also  falls  in  line  with  the  adage,  "we  can't  afford 
to  build  it  right  the  first  time  but  we  can  afford  all  the 
retrofits  and  modifications  stemming  from  inadequate 
requirements  and  an  inferior  design." 

The  technological  capabilities  within  our  M&S 
assets  can  revolutionize  the  way  we  conduct  the  first  two 
phases  of  the  acquisition  process.  With  the  aid  of  M&S,  a 
system  can  more  accurately  be  evaluated  in  pre-milestone  II 
efforts  thereby  reducing  the  overall  cost  of  a  weapon  system 
by  more  accurately  defining  requirements  and  optimizing  the 
design. 

b.  Funding 

Analysis  of  the  RDT&E  budget  is  required  to  see  if 
the  Technology  Base  will  support  the  M&S  analysis  in  the 
development  portion  of  the  acquisition  cycle.  The  RDT&E 
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budget  is  decreasing  but  is  this  in  the  fora  of  vortical  cuts 
to  support  these  emerging  JUS  technologies?  Figure  11  lends 
pessimism  to  the  prospect  of  the  RDT6E  base  supporting  JUS 
through  the  development  portion  of  Program  6  funding. 


ARMY  RDT&E  BUDGET 
FY91-FY94 
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Figure  11  RDT&E  Budgat  FY91-FY94 

Exploratory  and  Advanced  Development  are  the  most 
critical  portions  of  the  RDT&E  Budget  for  supporting  the 
requirements  generation  process.  Figure  11  also  reveals  that 
both  these  accounts  have  declined  over  the  past  three  years 
10.1  and  26.6  percent  respectively.  Even  more  indicative  of 
the  Army's  inability  to  promote  its  N&S  efforts  is  the 
elimination  of  all  funding  under  the  Modeling  and  Simulation 
Authorization  Line. 
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Tha  Any  has  been  abls  to  sustain  its  currant  M&S 
af forts  by  channelling  funding  fros  othar  accounts.  This 
asthod  of  financing  loads  to  piacasaal  procuraaants  that 
continua  to  contributa  to  tha  lack  of  intaroparability  that 
currently  exists  within  tha  Amy's  M&S  assets. 

A  classic  quote  from  tha  sovia  'The  Right  Stuff' 
states,  "no  bucks  no  Buck  Rogers".  Tha  same  say  hold  true  for 
tha  prospect  of  a  robust  M&S  architecture.  Battle  Labs  and 
M&S  have  bean  able  to  obtain  funding  directly  fros  program 
managers  and  othar  sources  but  its  standing  in  tha  FYDP  has 
all  but  diminished.  According  to  Rear  Admiral  (Ret.) 
Milligan,  former  Budgeting  Officer  for  the  Department  of  the 
Navy,  "Acquiring  and  maintaining  funding  in  the  FYDP  requires 
a  great  deal  of  planning  and  a  high  degree  of  gamesmanship. 
Thos*.  who  don't  survive  in  the  FYDP  usually  don't  survive" 
(Milligan, 1994) . 

Long  term  RDT&E  funding  is  critical  to  procuring 
the  required  M&S  hardware  and  software  assets.  Although  way 
behind  the  power  curve  there  are  some  indications  that  funding 
relief  may  be  in  sight.  In  the  National  Defense  Authorization 
Act  for  FY  1994  the  Senate  Armed  Services  Committee 
recommended  the  following; 

The  committee  is  pleased  by  the  progress  the  Army  has  made 
in  advancing  the  state-of-the-art  in  advanced  distributed 
simulation.  The  Army  has  demonstrated  that  simulation  can 
be  a  valuable  tool  for  enabling  the  Army  Battle  Labs  to 
evaluate  the  military  worth  of  promising  technology  and 
new  concepts  of  warfighting.  The  committee  supports  the 
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Any  initiative  to  involve  industry  and  academia  in  the 
Battle  Lab  simulation  process.  Given  the  progress  made  in 
this  effort  and  the  positive  public  statements  of  the 
senior  Any  leadership  regarding  the  vorth  of  this 
program,  the  committee  is  perplexed  to  find  that  no 
funding  has  been  budgeted  to  continue  the  program.  The 
committee  recommends  $10.0  million  for  the  program  and 
reduces  the  funding  of  other  Any  programs  by  the  same 
amount.  (SASC, 1993, p. 68) 

It  is  interesting  to  note  that  even  at  the  Senate 
Aned  Services  Committee  that  individuals  are  perplexed  that 
programs  as  important  as  M&S  and  Battle  Labs  can  be  omitted 
from  the  budget.  There  is  an  error  in  strategic  planning  if 
the  Any  expects  to  fully  implement  the  capabilities  of  M&S 
and  Battle  Labs  without  establishing  funding  through  the 
appropriate  means.  For  M&S  to  reach  its  full  potential  it 
must  be  finly  rooted  in  the  Future  Years  Defense  Plan. 

4.  Technology  Transfer  From  Concept  to  Production 

The  Congress  of  the  United  States'  Office  of 
Technology  Assessment  (OTA)  proclaimed  that  in  today's 
technology  intensive  environment  the  ability  of  an 
organizat ’ on  to  compete  and  win  is  highly  dependent  on  its 
ability  to  discover,  develop,  and  apply  advances  in  science 
and  technology  to  its  systems  and  products.  Success  in  that 
endeavor  depends,  in  turn,  on  the  ability  of  the  organization 
to  plan  its  technology  investment  strategy,  marshal  the 
resources  to  support  it,  and  build  and  sustain  a  technology 
base  vital  enough  to  produce  the  needed  advances. 
(OTA, 1989, p. 41) 
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Continuity  of  technology  transfer  from  concept  to 
production  is  a  Bust  for  an  acquisition  strategy  that  is 
progressive  in  nature;  evolving  from  S&T,  to  ATD's,  to  systems 
application.  This  continuity  must  be  established  in  areas  of 
facilities,  personnel  and  resources,  and  documentation, 
a.  Facilities 

The  research  conducted  found  that  the  TRADOC  Battle 
Labs  offer  the  Army  integrated  facilities  where  combat  and 
materiel  developers,  industry,  and  academia  may  interact  on 
the  acquisition  process.  The  evolution  of  this  acquisition 
process  must  span  across  the  areas  of  Basic  Research  (6.1 
funds),  Exploration  Development  (6.2  funds) ,  and  Advanced 
Development  (6.3  funds).  This  span,  in  terms  of  facilities 
and  agencies,  may  typically  evolve  through  the  boundaries  of 
the  Advanced  Research  Projects  Agency,  the  Army  Research 
Laboratory  (ARL) ,  to  the  effected  branch  of  the  Army,  or 
Battle  Labs,  for  Advanced  Development.  For  Battle  Labs  to 
meaningfully  contribute  the  acquisition  process  in  the  future, 
they  must  have  "Basic  Research"  facilities  that  can  be  readily 
accessed. 

The  agencies  mentioned  need  not  be  co-located  if 
they  can  be  interactive  for  concurrent  development  efforts. 
Through  DIS,  the  location  of  facilities  becomes  less  and  less 
important.  If  the  organization  is  structured  to  permit  the 


nacusary  exchange  of  research  and  support,  continuity  is 
maintained  as  ths  program  svolvas. 

b.  Personnel  and  Rmaoorcma 

A  strong  dsvsiopment  program  must  link  ths  S&T 
peraonnal  to  the  davalopars  and  to  ths  ultimata  usar  of  ths 
oystams.  Senior  leaders  within  the  Army  interviewed  for  this 
thesis  pointed  to  Battle  Labs  to  provide  that  process 
continuity.  Both  General  Saint,  the  former  Commander  of  the 
U.S.  Army  Europe,  and  Lieutenant  General  Forster,  the  Military 
Deputy  to  the  Assistant  Secretary  of  the  Army  for  RDfcA,  both 
had  strong  opinions  in  favor  of  the  Battle  Labs. 

General  Saint  stated; 


The  soldier  must  be  brought  in  from  the  start  and  not  just 
as  a  validation  source  at  the  end  of  the  acquisition 
process.  We  must  start  and  end  our  the  acquisition  cycle 
based  on  the  needs  and  inputs  from*  our  soldiers  and  I  feel 
the  Battle  Labs  will  contribute  significantly  in  that 
fashion.  (Saint, 1993) 


While  LTG  Forster  addressed  the  continuity  factor 
specifically; 


Battle  Labs  bring  the  user  and  buyer  together  early  on  in 
the  acquisition  process.  Before  Battle  Labs,  once  the  ROC 
and  the  RFP  were  written  the  combat  developer  was  long 
forgotten.  Mow  they  will  remain  in  the  loop  to  model  Pre- 
Planned  Product  Improvements  and  continuing  upgrades  to 
the  system.  This  lends  continuity  to  the  process  that  was 
lost  in  earlier  years.  (Forster, 1993) 


With  the  promise  that  Battle  Labs  display  it  was 
interesting  to  find  that  the  host  centers  for  the  Battle  Labs 
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are  not  allocated  any  personnel  or  resources  to  staff  then. 
Almost  all  of  the  personnel  within  the  Battle  Labs  are 
transfers  from  the  host  center's  combat  developments.  This 
equates  to  a  very  small  organic  staff  for  the  Battle  Labs. 
"Battle  Mbs  are  not  resources,"  insists  Colonel  Don  Kerr, 
director  of  the  Depth  and  Simultaneous  Attack  Lab  at  Port 
Sill,  OK.  "Our  mission  is  to  try  to  leverage  off  someone 
else's  work.  I  only  have  eight  guys  here  full-time,  so  we'll 
be  pulling  in  the  experts."  (Slear, 1992, p. 5) 

Lack  of  personnel  dedicated  to  the  Battle  Labs 
could  prove  detrimental  to  the  continuity  of  the  acquisition 
process  if  this  facility  cannot  be  adequately  staffed  with 
qualified  personnel.  In  a  zero-gain  Army,  this  equates  to 
these  personnel  being  staffed  at  the  expense  of  another 
organization.  The  research  indicated  that  there  was  a 
substantial  overlap  in  the  Concepts  and  Studies,  and  M&S 
portions  of  Combat  Developments  and  Battle  Labs.  Much  can  be 
gained  by  combining  these  Combat  Developments  personnel  and 
resources  with  Battle  Labs. 

First,  Battle  Labs  would  gain  additional  resources 
in  terms  of  personnel,  equipment,  and  funding  to  support  its 
base  of  operation.  Secondly,  Battle  Labs,  conducting  analysis 
under  one  of  the  six  battlefield  dynamics,  will  produce  a 
better  integrated  solution  than  a  parochial  laden  center. 
Lastly,  it  reduces  yet  another  layer  of  organizational 
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structure  that  raqulraa  ovarhaad,  integration,  and  support  far 
beyond  any  demonstrable  measure, 
e.  Documentation 

The  Office  of  Technology  Assessment  found  that  none 
of  the  Services  possess  a  formal  written  document  outlining 
the  prerequisite  procedures  for  successful  technology  transfer 
(OTA,  1989, p. 54) .  If  the  Army  has  an  acquisition  plan  for  the 
efficient  evolution  of  data  from  basic  research  to  systems 
application,  it  is  not  known  by  any  of  the  individuals 
interviewed  or  found  in  any  source  documents.  In  fact,  the 
only  documentation  found  (OTAs)  cites  the  contrary  to  any  such 
plan. 

Getting  a  program  approved  through  Milestone  I 
requires  a  mini .*um  of  fourteen  major  reports,  documents,  and 
analysis.  For  Milestone  II  the  total  is  nineteen.  Attempting 
to  capture  the  consolidated  performance  of  a  program  is  very 
difficult  in  such  a  myriad  of  assorted  paperwork.  Serious 
reduction  of  the  number  of  required  reports  to  facilitate  the 
acquisition  of  a  system  is  in  order. 

Recent  trends  show  that  the  number  of  COEAs 
performed  by  the  Army  is  decreasing  while  the  number  ATDs  is 
increasing.  This  is  to  be  expected  given  the  new  acquisition 
strategy  focusing  on  technology  demonstrations.  How  can  the 
research  from  the  ATDs  be  efficiently  incorporated  into  the 
required  documentation  of  a  system  without  losing  continuity 
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of  the  data  during  tha  transfer?  Having  the  required 
documentation  of  an  ATD  be  aligned  with  acquisition  documents 
such  as  the  COEA  is  worth  consideration.  Or,  with  the 
distributed  capabilities  of  computer  technology,  establish  a 
database  account  for  all  research  conducted  on  a  specific 
technology  or  system.  These  data  can  then  be  accessed  when 
developing  the  required  documentation  for  a  weapon  system. 
This  would  ensure  that  all  documents  and  data  are  contained 
within  the  "entire  scope  of  research”  enabling  full  and 
consistent  analysis. 

While  outside  the  scope  of  this  thesis  a  worthwhile 
endeavor  would  be  to  pursue  the  effectiveness  of  an  enhanced 
and  expanded  COEA.  With  the  ability  through  M&S  to  make 
accurate  operational  effectiveness  and  cost  projections,  many 
current  supporting  documents  could  be  incorporated  into  this 
enhanced  COEA  to  provide  more  continuity  and  centralization  to 
the  documentation  process. 

C.  ORGANIZATIONAL  MISSION  POSTURE 

For  modeling  and  simulation  to  be  effective  the  Army 
organizational  structure  must  acquire,  integrate,  and  support 
M&S  technologies  throughout  the  acquisition  community.  The 
major  commands  within  the  Army  have  different  primary 
interests  for  the  use  of  these  technologies  and  in  the  means 
to  support  them.  From  an  acquisition  point  of  view,  these 
interests  may  not  be  supportive  of  one  another. 
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Organizational  mission  posture  is  addrasssd  from  the 
following  thraa  psrapactivss.  First,  is  the  optimal  mix  of 
M&S  resources  being  acquired  by  the  Army?  Secondly,  are  these 
M&S  resources  aligned  with  the  appropriate  commands,  in  terms 
of  mission  and  support,  or  can  a  better  alignment  of  these 
technologies  be  made?  Lastly,  is  every  organization  capable 
of  performing  its  assigned  mission  in  live,  virtual,  or 
constructive  simulation  environments? 

1.  KiS  optimisation 

The  Distributive  Interactive  Simulation  Modernization 
Plan,  dated  17  May  1993,  asserts  that,  "everything  but  combat 
is  simulation"  (DIS  MODPLAN, 1993) .  This  is  becoming  an  ever 
more  popular  theme  throughout  the  Department  of  Defense  as 
researchers  and  scientists  attempt  to  retain  their  analytical 
capability  in  times  of  dwindling  resources.  As  the  Army 
transforms  into  the  age  of  simulation,  it  must  not  forget  the 
regulatory  and  organization  frameworks  that  bind  our 
acquisition  process,  and  the  reasons  they  were  originally 
established.  The  goal  of  any  acquisition  simulation 
architecture,  within  the  Army,  should  be  to  support  and 
streamline  the  acquisition  process;  not  to  circumvent  it. 

As  discussed  previously,  simulation  in  the  Army  is 
comprised  of  one,  or  a  combination  of,  the  following  three 
environments:  Live  Simulation  is  defined  as  operations  with 


real  troops  and  equipment  in  the  field; 


consists  of  systems  and  troops  in  simulators  fighting  on 
synthetic  battlefields;  and  Constructive  Simulation  is  the  use 
of  vargames,  models  and  analytical  tools. 

Given  the  above  definitions,  if  the  Army's  true 
philosophy  is,  "anything  but  combat  is  simulation”,  then  the 
question  is  not  "Do  ve  use  simulation?",  but  rather  "What  type 
of  simulation  do  ve  use?". 

Under  this  philosophy  how  ve  procure  and  test  our 
veapon  systems  becomes  a  matter  of  balancing  our  simulation 
assets;  a  ratio  of  live,  virtual,  and  constructive 
environments.  This  varrants  trying  to  find  an  optimal  ratio 
betveen  the  three  simulation  environments  that  vill  provide 
the  greatest  return  for  the  acquisition  dollar.  Without  this 
prerequisite  knov ledge  of  requirements,  the  fragmented 
procurement  of  simulation  technologies  vill  most  likely  fall 
short  of  the  Army's  needs. 

The  high  demand  for  simulation  is  being  fueled  by  the 
decreasing  amount  of  dollars  being  spent  on  defense.  Live 
simulation  is  very  costly  but  yields  a  high  degree  of  fidelity 
and  definition  in  terms  of  analytical  feedback.  Virtual 
Simulation  is  not  nearly  as  costly  (in  terms  of  time,  people, 
equipment,  and  money)  as  live  simulation  but  in  most  cases 
does  not  yield  the  same  degree  of  analytical  definition. 
Constructive  simulation  provides  a  high  level  of  post 
processed  data,  at  a  very  lov  cost,  but  lacks  the  nan-in-the- 
loop  input  to  capture  more  of  the  humanistic  factors  of 
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analysis.  Tha  objactiva  now  becomes  to  find  an  optimal  mix 
batwaan  thasa  three  environments  that  will  meat  tha  Army's 
acquisition  needs.  The  solution  to  this  optimization  is  found 
in  basic  economic  theory  (Figure  12).  (Gates, 1993) 


M&S  OPTIMIZATION 


Figure  12  Economic  Theory  to  Mi8  Optimisation 

Given  the  currant  budgetary  constraints  facing  tha 
Army  what  combination  of  these  three  assets  provides  the 
greatest  analytical  return?  The  Army  can  afford  to  buy 
combinations  at  point  A  or  point  A',  but  it  can  do  better. 
Consider  point  B,  where  the  ratio  is  on  the  highest  possible 
indifference  curve  (curve  D) ,  given  our  budget  constraint. 
All  points  on  indifference  curve  C  are  outside  the  budget 
constraint,  so  the  Army  cannot  afford  them.  Thus,  Point  B 
mav 'sizes  our  analytical  utility  subject  to  the  indifference 
curves  (curves  D  &  E)  located  within  the  budget  constraint. 
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Not*  that  «v«n  on  tha  least  costly  curvs  ( curva  E)  that  sola 
rallanc*  on  aithar  liva  or  othar-than-liva  simulation  may  fall 
outside  tha  Army's  available  resources. 

It  appears  the  Army  has  neither  defined  its  total 
simulation  requirements,  for  the  appropriate  simulation 
architecture,  nor  has  it  established  a  simulation  budget 
vithin  the  Future  Years  Defense  Plan.  Individual  efforts  have 
been  made  in  the  Distributed  Interactive  Simulation  and  Battle 
Lab  Master  Plans  but  this  does  not  provide  the  total 
requirements  necessary  when  addressing  the  Army's  overall 
simulation  network.  The  FY  1994  Army  RDT&E  Budget  contains 
$0.00  under  its  Modeling  and  Simulation  Authorization  Line. 
Something  is  amiss. 

Without  such  forecast  and  preplanning  when  and  how 
will  the  Army  know  when  it  has  the  optimum  mix  of  simulation 
asset?  What  are  the  criteria  for  successful  implementation? 
Procurement  without  a  strategy,  implementation  plan,  or  budget 
leads  to  fragmented,  piecemeal  purchases. 

Currently,  the  number  of  Army  M&S  programs  and 
proposals  far  exceed  the  available  resources  to  support  them. 
For  the  time  being,  the  Army  appears  content  to  acquire  its 
M&S  assets  in  a  decentralized  manner.  For  the  Army  to 
successfully  implement  a  strategy  capable  of  fulfilling  its 
modeling  and  simulation  needs  it  should  consider  doing  so 
under  a  centralized  acquisition  plan. 


a.  Mis  Alignment 

The  physical  alignment  of  K&S  assets  throughout  the 
Army  appears  to  be  very  logical.  Since  the  predominant 
mission  of  virtual,  or  BDS-D,  simulators  is  training  and 
acquisition  related,  one  expects  to  find  these  assets  located 
at  TRADOC  installations.  The  constructive  models  are 
dispersed  throughout  the  Army  since  they  are  used  for  anything 
from  combat  developments  to  materiel  analysis. 

What  is  surprising  is  the  proponent  or  ownership 
relationship  of  the  virtual  simulators.  All  BDS-D  simulators 
are  currently  positioned  at  TRADOC  installations,  under  the 
proponency  of  AMC,  STRICOM,  being  run  by  a  civilian 
corporation,  Loral.  As  might  be  expected  this  Government 
Owned  -  Contractor  Operated  (GO CO)  relationship  is  not  popular 
among  some  of  the  people  in  the  TRADOC  community.  Loral  was 
facilitating  and  expeditious  in  support  of  this  research  but 
some  conducting  business  with  them  are  quite  frustrated. 

At  first  glance  it  would  seem  to  be  simple  enough  to 
place  the  control  of  these  virtual  assets  under  the  control  of 
TRADOC  and  the  user  community.  However,  the  ownership  and 
control  of  these  simulators  is  quits  valued. 

With  the  Army  downsizing  Major  Commands  (MACOMs)  are 
laying  claim  to  most  anything  that  will  keep  them  from 
absorbing  further  reductions.  These  simulators  are  no 
exception.  In  fact,  many  that  were  interviewed  looked  at  this 
as  a  major  power  struggle  between  TRADOC,  AMC,  and  the  Program 
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Executive  Of fi Jars.  LTC  Bovan  stated,  "TRADOC  is  anxious  to 
embrace  battle  Labs  and  BDS-D  as  a  big  playar  because  it  will 
shift  a  major  portion  of  the  acquisition  policy  power  to 
TRADOC.  For  this  very  same  reason  PMs,  AMC,  and  STRICOM,  will 
most  likely  postulate  for  status  quo"  (Bowen, 1993) .  Colonel 
P.J.  Penny,  the  Director  of  Simulations  at  Fort  Rucker  was  a 
bit  more  direct,  "Battle  Labs  will  fail  because  PEOs  and  PMs 

don't  play  in  the  process"  (Penny, 1993) . 

» 

Colonel  Penny's  point  is  well  taken.  Most  of  the 
analysis  done  in  Battle  Labs  and  BDS-D  is  in  the  area  of  ATDs 
or  requirements  generation.  This  is  prior  to  MS  I  and  the 
initiation  of  a  program  management  office. 

Modeling  and  simulation  resources  need  to  be 
responsive  to  the  user  because  streamlined  acquisition  is 
dependent  upon  a  more  thorough  requirements  development 
process.  Therefore,  realignment  of  the  control  of  virtual  M&S 
assets  is  in  order. 

3.  Mission  Capability 

Many  in  the  Army  are  hesitant  in  the  use  of 
simulation.  Their  concern  is  that  simulation  is  a  poor 
substitute  for  live  operations  or  testing.  This  is  a 
misconception  in  that  virtual  or  constructive  simulation  is 
not  intended  to  replace  live  operations  or  testing  (live 
simulation) .  The  attempt  is  to  supplement  live  simulation 
with  less  expensive  simulation  methods  so  when  performing  in 
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t  environment,  less  Iterations  of  this  costly  method  are 
required. 

Figure  13  illustrates  how  variation,  throughout  the 
acquisition  process,  can  be  reduced  through  the 
supplementation  of  virtual  and  constructive  simulation.  This 
reduction  in  variation  is  gained  from  the  ability  to  test  user 
requirements  in  virtual  and  constructive  environments  prior  to 
production.  Decreasing  variation  in  the  acquisition  process 
will  produce  reductions  in  both  cost  and  schedule  while  more 
efficiently  meeting  the  user's  requirements. 


II6S  IMPACTS 
ON  requirements 


Figure  13  M&s  Xmpaots  on  Acquisition  and  Testing 

However,  the  application  of  M&S  generates  the  question 
of  how  organizations  within  the  acquisition  community  are 


resourced  to  perform  their  missions  throughout 
simulation  environments. 


three 


The  development  of  each  weapon  systea  is  a  cycle  of 
requirements  generation,  system  design,  and  system  production, 
with  testing  being  an  iterative  process  throughout  the  cycle. 
This  is  depicted  in  the  terms  of  an  acquisition  "loop"  in 
Figure  14. 


Figure  14  Closing  the  Acquisition  Loop 


Acquisition  organizations  (TRADOC,  AMC,  and  OPTEC)  are 
currently  staffed  to  perform  their  mission  in  a  "live" 
simulation  environment.  This  should  not  be  surprising  for 
this  is  typically  the  way  the  Army  has  conducted  business  for 
decades  with  the  exception  of  the  semantical  transfer  from 
■live"  to  "live  simulation". 
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However,  as  the  sinulation  environment  transfers  to 
the  "virtual"  and  "constructive"  realms  the  organizational 
level  of  preparedness  for  some  in  the  acquisition  community 
begins  to  diminish.  It  is  the  independent  testing  portion  of 
this  cycle  or  "loop"  that  is  most  dramatically  impacted. 

The  operational  testing  community  has  a  most  difficult 
role  in  defining  when,  where  and  how  it  can  participate 
outside  the  live  environment.  Testers  find  themselves  caught 
between  the  live  fire  requirements  within  Title  10,  the  United 
States  Code,  and  the  spiral  of  diminishing  defense  dollars. 
This  is  a  most  dangerous  position. 

The  Defense  Modeling  and  Simulation  Office  is  funding 
simulation  efforts  throughout  the  Services  to  test  the  merits 
of  simulation  and  operational  testing.  Data  are  still 
insufficient  to  assess  the  current  ability  to  utilize  other- 
than- live  environments  for  operational  testing.  However,  it 
is  only  a  matter  of  time  until  technology  provides  the 
required  simulation  fidelity  that  will  make  virtual  simulation 
a  viable  alternative  for  some  early  and  follow-on  portions  of 
operational  assessments. 

At  this  juncture,  how  will  the  Army's  operational 
testing  community  be  postured  to  perform  its  mission? 
Requirements  for  independent  testing  will  not  vanish  simply 
because  of  increased  transfer  from  live  to  virtual 
environments.  Rather,  regulatory  ar.d  organizational 
requirements  should  be  established  for  materiel  development 


under  each  simulation  environment  to  "dost  the  acquisition 
loop". 

History  has  provan  tins  and  tins  again  that  human 
natura  is  not  capable  of  overcoming  the  conflict  of  interest 
generated  by  combat  and  materiel  developers  conducting  their 
own  operational  teats.  This  should  not  be  forgotten  as  some 
senior  leaders  within  Congress  and  the  Army  push  for  the 
abolishment  of  the  independent  tester  based  on  the  new  found 
capabilities  of  simulation. 

As  the  Army  moves  more  and  more  towards  the  virtual 
and  constructive  environments  the  merits  of  independent 
testing  should  not  be  forgotten.  There  must  be  an  accredited 
means  to  accommodate  the  testing  community  in  virtual  and 
constructive  environments.  The  alternative  to  traditional 
independent  testing  is  systems  being  developed  and 
operationally  tested,  by  the  same  command,  in  simulated 
environments.  This  conflict  of  interest  must  be  avoided  at 
all  cost.  The  Army  cannot  afford  to  succumb  to  budgetary 
pressures  by  abandoning  independent  testing  in  virtual  and 
constructive  environments.  The  foresight  of  tomorrow's 
operational  testing  requirements  must  be  applied,  now,  if  the 
Army  is  to  successfully  operate  across  the  siaulation 
continuum  in  the  future. 


% 
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D.  ACQUXSXTXQM  MODSLXMO  AMD  BIXULATIOM  MIUmR 

Assessing  how  far  the  Amy  hss  to  go  to  bring  this 
simulation  technology  to  fruition,  requires  a  baseline  of 
current  capability.  Glenn  Conrad,  a  systems  engineer  for 
MITRE  Corporation,  may  have  best  assessed  the  Army's  current 
status  in  converting  to  the  high-tech  arena  when  he  stated, 
"lhe  Army  seems  intent  on  trying  to  impose  a  management  plan 
on  an  organisation  that  is  not  yst  resourced  to  receive  it* 
(Conrad, 1993) . 

Many  interviewed  attributed  the  perceived  KfiS  capability 
that  the  Aray  has  been  given  credit  for  to  an  extensive  media- 
blits  through  military  magasines,  articles,  journals  and  other 
such  related  documents.  The  fact  remains  that  the  Army  and 
DoD  are  a  ways  off  from  harnessing  these  high-tech 
capabilities  in  terms  of  both  technology,  and  fiscal 
resources.  The  media  seems  to  be  catching  on. 

Between  June  and  September  of  1992,  the  Aray  ran  a  test 
called  the  Synthetic  Environment  Experiment  at  Fort  Knox, 
Kentucky.  The  experiment  pitted  M)  1  and  K1A2  Abrams  main 
battle  tanks  against  a  force  of  "composite*  enemy  tanks  in  a 
series  of  simulated  engagements.  There  were  two  main  thrusts 
of  the  study.  One  was  to  compare  the  combat  performance  of 
the  MlAl,  the  Army's  premier  tank,  with  that  of  its  successor, 
the  M1A2,  which  is  scheduled  to  be  fielded  in  December  of 
1995.  The  other  was  to  evaluate  the  usefulness  of  simulation 
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technology  In  inproving  the  acquisition  process. 
(Naylor, 1993 , p. 34 ) 

The  Synthetic  Environment  Experiment  failed  to  shov  any 
additional  benefit  derived  froa  fielding  the  K1A2  tank.  The 
simulation  technology  was  lacking  in  sophistication  and 
resolution  to  replicate  fully  the  modern  battlefield  and  to 
distinguish  the  difference  between  the  two  versions  of  the 
Abrams.  This  fault  is  not  as  important  when  simulators  are 
used  for  training,  for  which  BDS-D  was  originally  designed. 
However,  this  causes  problems  in  the  acquisition  process 
because  weapons  developers  need  precise  data  to  design  systems 
and  determine  if  planned  improvements  will  increase  combat 
effectiveness.  (Naylor, 1993, p. 34) 

LTC  Hardy,  the  Army  project  officer  for  the  experiment 
stated  that  the  Army  did  not  come  out  of  this  experiment 
feeling  it  had  demonstrated  M&S  was  not  appropriate  for 
systems  evaluation,  rather  officials  now  know  where  they 
stand,  and  how  far  K6S  has  to  go,  before  it  can  be  of  real 
benefit  to  the  acquisition  community.  (Naylor, 1993, p. 34) 

Hardy  did  not  predict  how  much  tine  or  money  would  be 
required  to  overcome  the  technological  hurdles  currently  in 
the  path  of  the  acquisition-oriented  simulation.  However,  LTC 
Hardy  stated,  "The  Army  is  developing  a  master  plan,  and  a 
modernisation  plan,  which  will  apply  resources  to  fixing  the 
problems....  To  the  extent  we  can  apply  resources  to  these 
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problems  and  deficiencies,  than  we'll  ba  abla  to  gat  vhara 
we'd  like  to  90."  (Naylor,  1993 ,p. 34) 

Thaaa  atatad  daficlanciaa  hava  yat  to  ba  dafinad  and 
incorporatad  into  an  Any  MSS  requirement.  Acquisition  MSS 
aaaats  ara  a  conglomerate  of  intardapandant  tachnologias.  As 
modi,  tha  dasirad  capability  of  tha  and  product  should  ba 
addrassad  as  a  system.  If  MSS  tachnologias  aren't  fialdad 
undar  cantralizad  procurement ,  tha  Any  My  axhaust  its 
rasourcas  bafora  obtaining  tha  dasirad  final  product. 

In  an  integrated  acquisition  anvironsant  strategic 
investments  into  MSS  tachnologias  should  support  the 
requirements  of  tha  participants.  Zn  tha  Any,  this  nsts 
within  defining  mission  needs,  establishing  realistic 
requiraaents ,  and  ensuring  an  accurate  design.  Howavar, 
within  industry  tha  emphasis  is  quite  different.  This 
contrasting  relationship  between  tha  Any  and  industry  is 
illustrated  in  Figure  IS. 

Industry  MSS  participation  at  tha  beginning  of  tha 
acquisition  cycle  is  low.  As  opposed  to  tha  Any,  it  is  not 
cost  affective  for  industry  to  invest  significant  funding 
until  contract  award  appears  imminent.  This  is  reflected  in 
Figure  IS  just  prior  to  tha  MS  II  timeframe.  However,  after 
contract  award  at  MS  II,  industry  MSS  efforts  start  increasing 
significantly  in  tha  fon  of  computer-aided -design,  computer- 
aided-manufacturing,  and  virtual  simulators  specifically 
developed  to  support  tha  product  undar  development. 
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Two  nuplta  of  these  simulators  are  tho  HcOonnoll  Douglas 
AH-64  simulator  complex  in  Mesa,  Arizona,  and  tha  Sikorsky 
RAH- 6 6  simulator  coaplax  In  Stratford,  Connaetlcut. 


Vigors  IS  Mis  Distr motion  -  Aray  vs  Xndostry 


Tha  AH- 6 4  simulator  has  baan  lnstrumantal  In  tha  Follow-On 
Tost  and  Evaluation  of  tha  AH-64  and  In  contributing  to  tha 
applied  technology  transfer  of  the  longbow  acquisition  system 
to  the  aircraft.  It  makes  little  sense  for  the  Aray  to  spend 
additional  resources  to  procure  this  post-MS  II  capability 
with  this  Mas  capability  already  fielded  and  under  contract. 

The  above  contention  is  extremely  relevant  in  defining  the 
MftS  requirement*  for  the  Aray.  In  the  case  of  the  Abraas  tank 
it  is  quite  probable  that  the  capabilities  that  LVC  Hardy  is 
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in  M«d  of  already  reside  within  tho  capabilities  of  tho 
contractor  for  tho  Abrams. 

Acquisition  of  any  M&S  assets  should  ba  pursued  under  the 
auspices  of  integrated  acquisition  and  dual  use  technology. 
K(3  requirements  definition  of  the  Any  should  consider  the 
resources  residing  within  all  participants  of  the  Any 
acquisition  process.  Within  this  consideration,  the  most 
appropriate  and  beneficial  area  for  the  Any  to  procure 
organic  M&S  assets  is  in  the  pre-MS  XZ  period.  Post  MS  XX 
efforts  can  be  conducted  in  conjunction  with  the  awarded 
contractor  to  preclude  the  redundant  procurement  of  M&S 
assets* 

S.  SUMMARY 

Many  of  the  Army's  acquisition  deficiencies  can  be 
overcome  by  adopting  a  more  integrated  approach  to 
acquisition.  TRADOC's  Battle  Labs  appear  to  have  the  greatest 
potential  for  providing  the  required  integrated  capability. 
However,  Battle  Labs  lack  the  appropriate  resources,  mainly  in 
terms  of  personnel  and  the  appropriate  funding.  Xf  the  vision 
of  integrating  the  Battle  Labs  throughout  the  acquisition 
cycle  is  to  reach  fruition,  a  realignment  of  Army  personnel 
and  funding  is  a  must. 

Additionally,  organisations  within  the  Army  acquisition 
community  must  be  prepared  to  function  in  concert  with  all 
three  simulation  environments.  This  requires  the  foresight  to 
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train  parsonnal  on  the  applicable  coaputar  skills  in 
conjunction  with  asking  regulatory  and  organisational 
adjustaants  to  acconaodata  aaarging  XiS  tachnologias . 

Finally,  requirements  definition  in  support  of  the  Army's 
M4S  architecture  must  bo  accomplished  for  tha  Future  Years 
Defense  Flan.  This  should  include  the  number  and  type  of  each 
asset  required  to  facilitate  acquiring  a  complete  H4S 
architecture.  Without  this  required  analysis  the  Any  stands 
little  Chance  of  gaining  Congressional  support  to  fund  future 
M&S  endeavors. 


93 


▼x.  co*cx.usxovs/RScoioaarDATio*8 

A.  OSmtAL  COBCLU8XOMS 

nils  thesis  focused  on  whether  the  Any  is  postured  in 
teres  of  policy#  technology#  funding  end  organizational 
structure  to  advantage  the  capabilities  of  current  and 
forthcoming  M&S  potential.  In  addition#  the  DoD  5000  series 
and  the  Army  acquisition  organisational  structure  wire 
examined  to  determine  whether  or  not  their  architecture  would 
house  the  future  methods  of  conducting  acquisition  business. 
The  final  area  of  analysis  focused  on  the  RDT&K  funding  levels 
provided  for  Army  M&8  to  see  if  this  would  afford  the 
realisation  of  the  Army's  MSS  vision. 

Modeling  and  simulation  provides  the  Army  with  a 
revolutionary  means  to  enhance  the  current  acquisition 
process.  However#  the  segregate  and  sequential  structure  of 
the  current  DoD  5000  series  does  not  fully  support  the 
concurrent  and  integrated  requirements  for  acquisition 
streamlining.  Of  major  concern  is  the  fact  that  the  Army  has 
yet  to  establish  support  for  M&S  in  the  RDT&E  budget. 

Realignment  of  assets  and  personnel  within  the  current 
Army  acquisition  organisational  structure  will  provide  a  more 
capable  requirements  generation  process.  Battle  Labs  are 
TRADOC's  current  effort  to  establish  this  continuity  base  for 
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the  requirement*  generation  process.  However,  Battla  Laba 
lack  tha  authorized  peraonnel  and  funding  required  to  suatain 
their  prograaa  in  tha  future. 

Aa  Any  acquisition  organizationa  increasingly  transfer  to 
the  "virtual"  and  "constructive"  environments,  the 
organizational  mission  capability  for  some  in  the  acquisition 
community  begins  to  diminish.  The  operational  testing 
community  is  most  dramatically  impacted.  Testers  find 
themselves  caught  between  the  live  fire  requirements  within 
Title  10,  the  united  States  Code,  end  the  spiral  of 
diminishing  defense  dollars.  OPTEC  has  a  most  difficult  role 
in  defining  when,  where,  and  how  to  participate  outside  the 
live  environment. 

Finally,  the  number  of  Army  M&S  programs  and  proposals  far 
exceed  the  available  resources  to  support  them.  For  the  time 
being,  the  Army  appears  content  to  acquire  its  M6S  assets  in 
a  decentralized  manner. 

1.  SPECIFIC  COSCLUSIOHS 

The  following  specific  conclusions  contribute  to  the  above 

assessment: 

•  The  current  DoD  5000  series  is  structured  for  a  process 
that  is  both  segregate  and  sequential. 

•  Modeling  and  simulation  assets  must  be  more  responsive  to 
the  requirements  generation  process  if  acquisition 
streamlining  is  to  be  achieved. 
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•  The  currant  10/90  percent  coat  allocation,  at  MS  II,  does 
not  support  an  adaquata  raquiramants  ganaration  process. 

•  Army  M&S  potential  is  most  dramatic  in  the  pre-MS  ZZ 
phases. 

•  Post-MS  IZ  efforts  can  be  conducted  in  conjunction  with 
the  awarded  contractor  to  preclude  the  redundant 
procurement  of  M&S  assets. 

a  Required  computer  knowledge  and  skills,  within  the  Army, 
are  insufficient  to  support  both  the  software  technology 
the  Army  is  producing,  and,  the  M&S  technology  that 
supports  the  Army  acquisition  process. 

•  Battle  Labs  lack  the  authorized  personnel  and  funding 
required  to  sustain  their  progress  in  the  future. 

a  The  Army's  Exploratory  and  Advanced  Development  Accounts 
have  decreased  10.1  and  26.6  percent  respectively.  Zero 
dollars  were  allotted  for  M&S  in  FY  1994.  Lack  of  funding 
in  the  RDT&E  budget  seriously  jeopardizes  M&S's  capability 
to  support  the  Arny  acquisition  process  in  the  future. 

a  The  degree  to  which  m&S  will  impact  the  Army  acquisition 
process  is  dependent  on  how  well  M&S  and  Battle  Labs  are 
represented  in  the  Future  Years  Defense  Plan. 


C.  UCOMMZMDATZOM8 

Implementation  of  the  following  recommendations  should 
enable  M&S  to  impact  beneficially  on  the  Army  acquisition 
process: 


a  The  Concepts  end  Studies,  and  M&s  sect  ions  of  Combat 
Developments  should  be  consolidated  with  the  Battle  Lab 
Network  to  enhance  the  Army's  requirements  generation 
process.  Battle  Labs  provide  an  integrated  environment 
where  M&S  assets  can  most  beneficially  impact  the  Army 
acquisition  process.  Consolidation  would  provide  three 
major  enhancements  to  the  requirements  generation  process. 
First,  Battle  Labs  would  gain  significant  resources  in 
terms  of  personnel,  equipment,  and  funding.  Secondly, 
Battle  Labs,  conducting  analysis  under  the  umbrella  of 
battlefield  dynamics,  will  produce  a  better  integrated 
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solution  than  a  parochial  laden  cantor.  Lastly,  it 
reduces  yet  another  layer  of  organizational  structure  that 
requires  overhead,  integration,  and  support  far  beyond  any 
demonstrable  measure. 

e  continuity  of  technology  transfer,  from  eoneept  to 
production,  should  be  established  in  terms  of 
documentation.  Research  from  the  ATDs  must  be  efficiently 
incorporated  into  the  required  documentation  for  a  system. 
Having  the  required  documentation  of  an  ATD  align  with 
other  acquisition  documents,  such  as  the  COBA,  is 
essential.  Or,  establish  a  consolidated  database  account 
for  all  research  conducted  on  a  specific  technology  or 
system.  These  data  can  then  be  accessed  when  developing 
the  required  documentation  for  a  weapon  system.  This 
would  ensure  that  all  documents  and  data  contain  the 
"entire  scope  of  research"  and  not  just  fragmented 
portions;  enabling  full  and  consistent  analysis. 

•  Pursuit  of  am  enhanced  and  expanded  CORA  should  be 
initiated.  Through  M£S,  the  ability  to  sake  accurate  COEA 
projections  dramatically  incrsasas.  This  affords  the 
opportunity  to  consolidate  many  current  supporting 
documents  into  an  enhanced  COEA  to  provide  more  continuity 
and  centralization  to  the  documentation  process. 

e  The  Army  should  develop  a  centralised  procurement  plan 
that  indexes  implementation  of  an  acquisition  Mas 
strategy.  This  plan  should  consider  increasing  M&S 
efforts,  prior  to  MS  u,  to  enhance  requirements 
generation.  In  addition  to  M&S  procurement,  this  plan 
must  consider  the  personnel  training  requirements  for  the 
use  of  high  technology  modeling  and  simulation  assets. 

•  The  operational  testing  community  should  be  accredited  in 
virtual  and  constructive  environments.  As  the  Army 
increases  its  efforts  in  virtual  and  constructive 
environments  the  merits  cf  independent  testing  should  not 
be  forgotten.  The  alternative  to  traditional  independent 
testing  is  a  system  being  developed,  and  operationally 
tested,  by  the  same  command,  in  simulated  environments. 
This  conflict  of  interest  must  be  avoided  at  all  cost. 
The  Army  cannot  afford  to  succumb  to  budgetary  pressures 
by  abandoning  independent  testing  in  virtual  and 
constructive  environments.  Tomorrow's  operational  testing 
requirements  must  be  addressed,  now,  if  the  Army  is  to 
successfully  operate  across  the  simulation  continuum  in 
the  future. 
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appendix  a 


A2 . Anti -Armor 

AAS . Army  Acquisition  Executive 

ADATS-A  .  Acq  and  Dsv  of  Threat  simulators  Activity 

AH . .  Attack  Hsliooptsr 

AMC  .................  Army  Matarial  Commend 

AKSAA . Army  Material  Systems  Analysis  Activity 

ARL . Army  Research  Laboratory 

ARPA . Advanced  Research  Projects  Agency 

ASA  .  ......  Assistant  Secretary  of  the  Army 

ASA(RDtA)  ....  ASA  (Research,  Development  &  Acquisition) 

A8ARC . Army  Systems  Acquisition  Review  Council 

ATCOM . Aviation  and  Troop  Command 

ATD . Advanced  Technology  Demonstration 

BDS-D  .  .  Battlefield  Distributed  Simulation  -  Developmental 

BLG . .  Battle  Labe  Guide 

CCTT  .  ..  Close  Combat  Tactical  Trainer 

CD . Combat  Developments 

CEP  .  Concept  Evaluation  Program 

COEA  .  Cost  and  Operational  Effectiveness  Analysis 

DAB . Defense  Acquisition  Board 

DACM  .  Director,  Acquisition  Career  Management 

DI8  .  Distributed  Interactive  Simulation 

OKSO .  Defense  Modeling  and  Simulation  Office 

DoD . . . Department  of  Defense 

DPG . Defense  Planning  Guide 

DSZ  .  Defense  Simulation  Internet 

DUSA . Deputy  Under  Secretary  t?f  the  Army 

DUSA(OR) . DUSA  (Operations  Research) 

py . Fiscal  Year 

FYDP  .  Future  Years  Defense  Program 

GAO . Government  Accounting  Office 

GOCO  .  Government  Owned  -  Contractor  Operated 

IEEE  •  .  .  institute  of  Electrical  and  Electronic  Engineers 
1ST  .  Institute  for  Simulation  and  Training 

JT&E . .  Joint  Test  and  Evaluation 

LAM . Louisiana  Maneuvers 

LAN . Local  Area  Network 


LTG 


Lieutenant  General 


M AS  .  Modeling  and  Simulation 

HAA . Mission  Arss  Analysis 

MACOM . Major  Command 

HI COM . .  Missile  Coaaand 

MZLDEP  .  Military  Daputy 

MKS  .  Mission  Maad  Statement 

MS . Ml  las  tons 


OAM  .  Opsrations  and  Maintananca 

OEC . . Operational  Evaluation  Command 

0MB  .  .......  Office  of  Management  and  Budget 

OPTEC . Operational  Test  and  Evaluation  Caaoaand 

ORD  .  Operational  Requirements  Document 

OSD . Office  of  the  Secretary  of  Defense 

OT&E . Operational  Test  and  Evaluation 

OTEA  .  Operational  Test  and  Evaluation  Agency 


PDU . .  Protocol  Data  unit 

PEO  .  Program  Executive  Officer 

Pa . Probability  of  Bit 

PK . Probability  of  Kill 

PM . Program  Manager 

POM . Program  Objective  Memoranda 

PPBS  .  Planning,  Programming  and  Budgeting  System 


MD . Research  and  Development 

RAH  .  Reconnaissance  and  Attack  Helicopter 

RDEC  .  Research,  Development  and  Engineering  Center 

RDTAE  .  Research,  Development,  Test  A  Evaluation 

SAT . Science  and  Technology 

SAPOR  .  Semi-Automated  Forces 

SXMNET . Simulation  Network 

STEP  .  Software  Test  A  Evaluation  Panel 

STRICOM  .  .  Simulation,  Training  and  Instrumentation  Command 

TAB . Test  and  Evaluation 

TACOH . Tank  and  Automotive  Command 

TECOM . Test  and  Evaluation  Command 

TEMP . Test  and  Evaluation  Master  Plan 

TEXCOM . Test  and  Experimentation  Command 

TRAC . .  TRADOC  Analysis  Command 

tradoc  .  Training  and  Doctrine  Command 

TSM  .  TRADOC  System  Manager 

WAA  .  Verification,  Validation,  and  Accreditation 
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